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CALL  FOR  MEETING. 


New  England  Cotton  MANTFArTURERs*  Association, 

Boston,  April  1, 1879. 

Dkar  Sir,  —  The  stated  Annual  Meeting  of  the  Association  will  be  held 
at  the  Massachusetts  Institute  of  Technology,  Boylston  Street,  Boston,  on 
Wednesday,  April  30,  1879,  at  ten  o'clock,  a.m.,  for  the  choice  of  officers  for 
the  ensuing  year,  and  the  transaction  of  such  other  business  as  may  prop- 
erly come  before  it. 

In  addition  to  the  topics  heretofore  presented,  upon  which  discussion  will 
be  in  order,  the  Board  of  Government  announce  that  Professor  J.  M.  Okd- 
WAY  has  consented  to  present  a  report  of  further  results  in  testing  Lightino 
AND  Lubricating  Oils. 

The  facts  brought  out  by  these  tests,  and  by  the  earlier  report  and  pub- 
lished tables,  will  form  the  basis  of  a  discussion  in  which  members  are  cor- 
dially requested  to  take  part. 

By  inyitation  of  the  Board,  the  subject  of  Textile  Bands  for  machinery 
-will  be  presented  by  C.  J.  II.  Woodbury,  Esq.,  who  has  experimented  upon 
various  fabrics  in  this  use. 

The  question  of  Tare  and  Short  Weight  in  purchasing  cotton,  intro- 
duced at  the  last  meeting,  will  be  considered,  if  members  shall  desire  to  dis- 
cuss the  topic. 

An  early  and  full  attendance  is  earnestly  invited. 

By  order  of  the  Board  of  Government, 

AMBROSE  EASTMAN,  Secretary. 


PROCEEDINGS. 


Pursuant  to  the  foregoing  notice,  the  stated  annual  meeting 
of  the  New  England  Cotton  Manufacturers'  Association  was 
held  at  the  Institute  of  Technology  at  ten  o'clock,  A.M. 

More  than  one  hundred  members  were  present. 

The  President,  Mr.  A.  D.  Lockwood,  occupied  the  chair. 

The  reports  of  the  Secretar}'^  and  Treasurer  were  read,  and, 
on  motion,  accepted  and  placed  on  file. 

The  President.  The  next  business  in  order,  this  being  the 
annual  meeting,  is  the  election  of  officers  for  the  ensuing  year. 
Will  you  pursue  the  usual  course  of  appointing  a  nominating 
committee  ?  If  there  is  no  objection  to  that,  I  will  take  it  as 
the  sense  of  the  meeting,  that  such  is  your  pleasure.  How 
shall  this  committee  be  raised  ? 

Voices.    By  the  Chair. 

The  President.  If  no  objection  is  made,  the  Chair  will 
appoint  a  nominating  committee  consisting  of  five:  Richard 
Garsed,  Richard  B.  Borden,  Benjamin  Greene,  Franklin  Nourse, 
A.  D.  Barker.  The  committee  will  please  retire,  and  bring 
in  the  nominations  as  early  as  possible. 

The  following  gentlemen,  upon  nomination,  were  elected 
members  of  the  Association :  Messrs.  John  B.  Straw,  I^wiston, 
Me. ;  William  Hayes,  Auburn,  Me. ;  David  W.  Cowen,  Lewis- 
ton,  Me. ;  Albert  W.  Flack,  Cornwall,  Ont. ;  J.  W.  Cumnock, 
Chicopee,  Mass. ;  Haven  C.  Perham,  Lowell,  Mass. ;  Alfred 
Clark,  Lowell,  Mass.;  Joseph  H.  Kendrick,  Providence,  R.L; 
William  Ames,  Providence,  R.I. ;  A.  A.  Barker,  Three  Rivers, 
Mass. 

The  following  gentlemen,  having  retired  from  the  business  of 
cotton-manufacturing,   upon   request,   were  granted  leave    to 
withdraw  from  membership:   Messrs.   A.   B.   Burleson,  S.   A 
Knight,  John  P.  Slade,  D.  M.  Ayer,  William  E.  Sharpies. 
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Mr.  Garsed,  from  the  Committee  on  Nominations,  submitted 
the  following  report :  For  President^  —  A.  D.  LoCKWOOD,  Provi- 
dence, R.I.;  for  Vice-PresidentSy  —  A.  G.  CuMNOCK,  Lowell, 
Mass. ;  Charles  Nourse,  Woonsocket,  R.I. ;  for  Directors^  — 
John  Kilburn,  Lowell,  Mass. ;  Cyrus  I.  Barker,  Lewiston, 
Me. ;  Hervey  Kent,  Exeter,  N.H. ;  D.  J.  Johnston,  Cohoes, 
N.Y. ;  Walter  Paine,  3d,  Fall  River,  Mass.;  Charles  L. 
LovERiNG,  Taunton,  Mass. 

On  motion  of  Mr.  Atkinson  (no  objection  being  made),  Mr. 
Garsed  was  authorized  to  cast  the  vote,  in  behalf  of  the  Associa- 
tion, for  the  officers  for  the  ensuing  year,  and  the  gentlemen 
named  by  the  nominating  committee  were  declared  elected. 

The  President.  That  completes  the  business  of  organiza- 
tion, the  hearing  of  the  Reports,  and  the  choice  of  officers  for 
the  ensuing  year.  Before  taking  up  the  business  in  order,  as 
per  the  printed  circular  sent  to  the  various  members,  I  would 
call  the  attention  of  the  Association  to  that  part  of  the  Secre- 
tary's Report  pertaining  to  the  sale  or  distribution  of  the  annual 
and  semi-annual  Reports  of  the  Association.  This  matter  was 
discussed  somewhat  in  the  Board  of  Government,  and  it  was 
thought  best  to  refer  it  to  the  Association,  for  them  to  consider 
whether  these  Reports  should  be  sold  at  the  bookstores,  or 
whether  they  should  be  confined  to  the  members,  and  such 
friends  as  they  might  desire  to  furnish  with  copies.  That  is  the 
question  now  before  the  meeting.  I  would  be  glad  to  have  an 
expression  of  opinion  from  the  members. 

Mr.  Kent.  The  good  book  tells  us  that  we  are  to  "love 
our  neighbors  as  ourselves ; "  but  in  this  case  we  are  going 
beyond  the  requirement  of  that  good  book,  and  are  doing 
better  by  our  neighbors  than  we  do  by  ourselves.  It  always 
seemed  to  me  a  little  unjust  to  those  who  become  members, 
and  pay  five  dollars  a  year  for  these  publications,  to  sell  them 
for  fifty  cents  apiece,  or  a  dollar  a  year.  The  amount  received 
is  very  trifling ;  I  think  the  sales  last  year  amounted  only  to 
some  twenty  dollars,  and  the  influence  would  be  to  restrict 
the  number  of  members.  If  those  living  at  a  distance  can 
get  the  whole  of  the  proceedings  for  a  dollar  a  year,  there  is 
not  any  very  strong  inducement  for  them  to  become  members 
at  an  expense  of  five  dollars  a  year.  I  move  that  the  distribu- 
tion be  confined  to  members,  and  such  friends  as  they  may 
desire  to  send  copies  to. 
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The  President.  The  motion  is,  that  our  Reports  be  not 
placed  in  the  bookstores  for  sale.  Will  gentlemen  express  their 
views  on  that  motion  ? 

Mr.  Garsed.  From  the  amount  of  money  we  received  into 
the  treasury  for  those  books,  it  seems  to  me  of  very  little  con- 
sequence whether  we  sell  them  or  not;  and  I  think  gentlemen 
here  will  agree  with  me,  that,  if  they  are  worth  any  thing,  they 
are  worth  a  great  deal  more  than  fifty  cents.  You  gentlemen 
here  may  not  take  my  view  of  the  matter.  It  does  not  cost 
you  a  great  deal  to  come  to  Boston,  but  it  costs  some  of  the 
members  a  great  deal  besides  their  assessments.  If  I  could  get 
all  the  proceedings  of  this  meeting  in  Philadelphia  for  fifty 
cents,  it  is  not  likely  that  I  would  come  all  the  way  to  Boston 
to  hear  them.  Therefore,  I  am  entirely  opposeil  to  the  whole 
matter,  and  I  trust  there  will  be  a  decided  expression  of  opinion 
about  it,  so  that  we  shall  not  have  to  recur  to  the  question  again. 
If  we  have  any  surplus,  as  we  seem  to  have  at  times,  let  the 
members  have  a  certain  number  for  distribution,  and  reserve 
the  balance  to  be  distributed  as  occasion  may  require. 

The  President.  I  may  say,  for  the  information  of  such 
members  as  may  not  understand  it,  that,  as  the  editions  are 
exhausted,  the  Secretary  has  been  in  the  habit  of  reprinting,  so 
that  the  members,  from  time  to  time,  especially  new  members 
who  come  in,  are  enabled  to  get  the  Reports  from  the  commence- 
ment. Occasionally,  in  order  to  do  this,  he  has  to  take  some 
one  number  of  the  Reports,  and  have  it  reprinted. 

Gentlemen,  are  you  ready  for  the  question  on  the  motion  of 
Mr.  Kent,  namely,  that  the  sale  of  these  Repoi-ts  at  the  book- 
stores be  discontinued?  As  many  as  are  in  favor  of  the  motion 
will  signify  it  by  saying  "  Ay." 

The  motion  was  carried  unanimously. 

Mr.  Cumnock.  I  move  that  the  Secretary  be  requested  to 
call  the  next  meeting  at  the  time  appointed  by  the  Government, 
at  ten  o'clock  in  the  morning,  and  that  we  take  a  recess  from 
one  o'clock  until  two,  and  adjourn  the  afternoon  session  at  four. 

I  have  a  special  reason  for  making  this  motion. 

After  the  discussion  of  the  oil-question  at  our  last  meeting, 
my  friend  Mr.  Atkinson  invited  me  into  the  next  building  to 
see  a  short  spinning-frame  that  he  had  arranged  to  test  the 
running  qualities  of  different  oils,  and,  at  the  same  time,  ascer- 
tain the  power  required  to  drive  the  frame.     I  was  greatly 
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pleased  at  the  mechanical  skill  and  ingenuity  displayed  in  the 
arrangement.  I  had  a  desire  at  once  to  have  the  oil  I  was 
using  tested  ;  and,  at  the  request  of  Mr.  Atkinson,  I  sent  a 
quart  to  Professor  John  M.  Ordway,  and  at  the  same  time  I  sent 
three  one-quart  cans  of  other  oils  from  the  sellers  of  the  same. 
The  test  proved  that  the  oil  I  was  using  stood  well  as  to 
evaporation,  and  it  had  a  high  flashing-point,  but  had  "  much 
gum."  One  of  the  other  oils  mentioned  showed  as  good  a  per- 
centage as  to  evaporation  and  flashing-point,  and  had  but  "little 
gum."  As  the  result  of  the  test,  I  ordered  the  oil  in  quite  a 
quantity,  at  a  cost  of  ten  cents  per  gallon  less  in  price  ;  and  in 
the  course  of  three  weeks  it  showed  a  gain  of  eight  per  cent  in 
power. 

I  have  come  to  the  conclusion,  that,  although  the  first-men- 
tioned oil  gave  good  satisfaction  as  a  lubricant,  it  was  largely 
due  to  the  "gum"  at  the  expense  of  the  power.  I  hardly 
think  manufacturers  are  aware  how  much  the  investigation  of 
the  oil-question  has  done  for  us,  and  is  going  to  do  for  us  in  the 
future,  in  giving  us  oils  better  adapted  to  our  wants.  Power 
is  a  very  expensive  item  in  manufacturing;  and  any  oil  sold 
in  the  market,  that  has  a  large  amount  of  gum  or  resinous 
matter,  is  a  dear  article  to  purchase.  The  discussion  of  this 
and  other  subjects  should  have  more  of  our  time  and  attention. 
We  come  here,  and  spend  an  hour  or  so,  and  then  start  for 
home.  The  hour  I  spent  in  the  next  building  examining  the 
spinning-frame,  and  watching  the  oil-tests,  convinced  me  that 
the  bottom  of  the  oil-question  had  not  been  reached,  and  it  was 
not  likely  to  be  for  some  time  to  come. 

Mr.  Greene.  I  move  an  amendment,  that  instead  of  adjourn- 
ing at  four  o'clock,  we  adjourn  when  we  get  through,  at  our 
convenience. 

Mr.  Cumnock  accepted  the  amendment. 

The  President.  The  motion,  as  amended,  is  that  we  hold 
a  morning  session  from  ten  o'clock  until  one,  and  an  afternoon 
session,  commencing  at  two  o'clock. 

Mr.  Atkinson.  I  cannot  help  saying  how  gratified  I  am 
at  what  Mr.  Cumnock  has  stated.  The  questions  that  have 
come  before  me  in  this  oil-investigation  have  become  so  com- 
plex, so  difficult  of  determination,  and  yet  so  important,  that  I 
have  sometimes  almost  been  willing  to  give  it  up,  for  fear  lest 
I  was  pursuing  a  question  that  others  did  not  appreciate  fully. 
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Not  that  I  have  had  any  sign  of  that,  but  it  has  imposed  upon 
me  a  burden  and  a  load,  and  I  felt  that  I  had  started  a  difficult 
question,  and  I  could  not  see  my  way  out. 

The  President.  The  business  named  in  the  notice  for  this 
meeting  is  an  address  by  Professor  Ordway,  in  continuation  of 
his  address  delivered  here  six  months  ago,  on  the  question  of 
lighting  and  lubricating  oils.  While  we  are  waiting  for  Pro- 
fessor Ordway,  if  any  member  of  the  Association  has  any 
thoughts  to  give  us  in  regard  to  the  subject  under  consideration, 
we  shall  be  glad  to  hear  them. 

Mr.  Garsed.  I  would  like  to  ask  if  any  member  present  can 
tell  us  what  the  result  of  the  New  York  Legislature  was  upon 
the  tare-question.  They  had  a  bill  before  them  to  fix  a  tare  on 
cotton :  I  have  lost  sight  of  it,  and  I  thought  likely  there  might 
be  some  New  York  members  here  who  could  tell  me  whether 
that  bill  passed  or  failed. 

The  President.  I  do  not  know  whether  there  are  any 
members  from  New  York  here ;  but  Mr.  B.  F.  Noun-e  is  posted 
upon  every  thing  appertaining  to  cotton,  and,  if  he  can  answer 
the  question  of  Mr.  Garsed,  I  have  no  doubt  the  Association 
would  be  very  glad  to  hear  from  him. 

Mr.  NouRSE.  I  have  no  positive  information  as  to  the  legis- 
lation in  New  York,  except  that  it  was  proposed.  I  had  some 
coiTespondence  on  the  subject.  My  impression  is,  that  it  did 
not  pass  to  legislative  enactment.  I  do  not  know  any  thing  in 
regard  to  the  present  position  of  the  matter. 

Professor  Ordway.  It  is  desired  that  a  further  report  should 
be  made,  in  addition  to  what  I  have  already  given  in  October 
last ;  but,  so  far  as  the  data  are  concerned,  we  have  accumulated 
very  few.  We  have  continued  in  the  examination  of  oils,  obtain- 
ing rather  empirical  than  scientific  results.  We  have  increased 
the  number  examined,  and  our  work  has  sifted  itself  down 
mainly  to  the  determination  of  the  evaporation  of  oils,  and  the 
flashing-point.  There  is  not  a  constant  ratio  between  these 
two,  and  what  we  depend  most  on,  for  determining  the  value  of 
any  particular  oil  for  lubrication,  is  the  evaporation  in  twelve 
hours  at  140**  Fahrenheit.  Of  course,  these  numbers  are  purely 
arbitary :  any  other  time  would  do ;  but  it  is  necessary  to  have 
a  uniform  time,  for  the  sake  of  comparison.  I  regret  to  say 
that  my  own  attention  has  been  so  much  occupied  with  my  regu- 
lar duties,  that  I  have  not  been  able  to  give  the  personal  atten- 
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tion  to  this  matter  that  would  be  desired.  Mj  assistant,  Mr. 
Allbright,  has  continued  the  work  faithfully,  until  he  was  called 
away  to  Chicago  aibout  two  weeks  ago.  The  work  has  been 
well  done,  I  believe,  and  it  has  been  confined  mainly  to  a  con- 
tinuation of  the  same  experiments  that  had  been  made  at  the 
time  of  the  last  Report ;  but,  among  other  things,  we  have  taken 
up  the  matter  of  the  lubricating  machines.  We  had  a  new 
machine  made,  differing  somewhat  from  the  former,  and  it  was 
put  into  opei-ation ;  but  we  found  that  the  amount  of  jiower 
required  was  so  great,  that  it  would  be  necessary  to  wait  until 
we  could  have  the  whole  power  of  the  engine  to  use,  instead  of 
depending  upon  what  little  could  be  spared  from  the  use  of  the 
other  machinery.  The  machine  was  tried  to  a  small  extent ;  but 
it  proved,  as  far  as  we  did  try  it,  to  present  no  advantages  over 
the  old  one.  Another  machine,  which  we  had  at  the  time  of 
making  the  last  Report,  had  not  been  mounted  and  tried;  but  we 
afterwards  mounted  and  tried  it,  and  it  has  proved  unsatisfac- 
tory. Mr.  AUbright  tried  it  very  faithfully;  and  then,  in  order 
to  make  sure  that  no  points  were  overlooked  that  ought  to  be 
attended  to,  I  sent  him  on  to  the  manufacturer  to  learn  from 
him,  or  rather  from  his  assistant,  just  how  they  had  used  the 
machine,  and  what  their  results  amounted  to.  I  told  him,  when 
he  went  on,  that  I  wanted  him  to  stay  there  until  he  got  thi-ee 
results  with  the  same  oil  on  one  day  that  agreed  with  each 
other,  and  one  result  on  a  different  day  that  would  agree  with 
one  of  those  three,  at  least,  or  with  the  three.  I  told  him  to 
stay  there  until  that  could  be  brought  about.  He  stayed  some- 
thing over  a  week,  and  saw  no  signs  of  bringing  it  about,  and 
came  home.  I  thought  that  a  machine  which  was  good  for  any 
thing,  or  good  for  much,  should  at  least  give  three  results  with 
the  same  oil  that  agreed  pretty  nearly :  we  did  not,  of  course, 
expect  a  precise  agreement  in  figures.  He  obtained  no  new 
light  upon  the  subject.  He  simply  found  that  the  manufac- 
turer had  made  the  machine  on  a  theory.  He  had  never  actu- 
ally tested  it,  to  see  whether  his  theory  was  absolutely  coixect. 
We  could  use  the  machine  and  get  results ;  we  could  get  figures 
very  easily :  but  we  are  not  satisfied  with  that.  We  want  to  get 
results  which  will  be  worth  something  in  reconciling  our  experi- 
ments. The  machines,  so  far  as  we  have  tried  them,  and  we 
have  tried  three,  do  not  give  any  results  which  can  be  depended 
upon  at  all.     We  get  merely  figures,  nothing  else.    They  do 
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show  one  thing,  perhaps,  in  a  very  rough  way,  —  that,  the  more 
fluid  the  substance  is  that  is  used  for  lubrication,  the  more  favor- 
able are  the  results ;  and,  in  fact,  with  water,  we  got  better  results 
than  with  any  other  liquid  that  we  used.  I  desire  to  say  that 
this  is  a  principle  which  holds  in  practice, — that  the  thinner  the 
lubricant,  the  better  would  it  be,  if  we  leave  every  thing  else 
out  of  account.  But  we  must  recollect  that  the  thinner  it  is, 
the  more  rapid  will  be  the  evaporation,  and  the  less  time  it  will 
last.  If  we  use  water,  we  must  keep  up  a  continual  supply; 
and  if  we  use  a  thin  oil,  which  is  volatile,  of  course  we  must 
keep  up  a  full  supply  of  that.  If  the  oil  is  thin,  and  volatilizes 
pretty  rapidly,  we  must  use  a  very  large  quantity.  Hence  we 
must  take  a  medium  between  something  which  is  very  fluid  and 
something  which  will  not  evaporate.  Those  things  which  will 
not  evaporate  are  those  things  which  are  usually  thick.  If  we 
take  the  mineral  oils,  which  have  a  very  high  flashing-point,  and 
which  evaporate  less  than  five  per  cent,  on  the  exposure  I  have 
mentioned,  we  find  they  are  very  thick.  They  can  be  thinned 
by  the  use  of  a  thinner  animal  oil,  and  I  believe  the  best  thing 
for  the  thinning  of  these  thick,  heavy  mineral  oils,  is  either 
sperm  or  neatVfoot. 

We  have  not  reduced  the  results  to  any  scientific  proposition, 
and  we  have  no  positive  direction  to  give ;  but  that  seems  to  be 
the  general  result  of  all  the  trials  that  we  have  made  so  far. 
The  vegetable  oils  are  more  prone  to  oxidize:  they  have  a 
higher  specific  gravity ;  they  are  not  so  thin,  as  a  general  rule, 
as  animal  oils.  Sperm  oil  is  the  thinnest:  neatVfoot  comes 
next  to  it.  Sperm  oil  has  a  special  advantage,  in  that  it  does 
not  oxidize  so  readily  as  neatVfoot  and  other  animal  oils ;  and, 
when  either  of  these  thin  oils  is  mixed  with  a  thick  petroleum 
oil,  we  get  something  which  has  a  reasonable  degree  of  thin- 
ness. And  yet  the  petroleum  tends  to  retard  oxidation :  it  re- 
tards it  very  much  indeed;  so  that  a  mixture  of  equal  parts  of 
sperm  oil  and  heavy  mineral  oil  will  of  course  have  very  low 
evaporation  and  a  very  high  flashing-point.  A  mixture  of  that 
sort  is  probably  the  same,  as  far  as  oxidation  goes,  as  a  mineral 
oil.  A  very  small  quantity,  even  ten  per  cent,  of  mineral  oil, 
tends  to  retard  spontaneous  combustion;  and,  of  course,  as 
spontaneous  combustion  results  from  the  tendency  to  oxidation, 
we  may  say  fairly  that  even  ten  per  cent  will  retard  oxidation  in 
animal  oil,  so  that  there  will  be  hardly  any  tendency  to  gum. 
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Then,  as  the  result  of  our  examination  of  the  mineral  oJIb 
that  are  in  the  market,  so  far  as  they  have  been  sent  to  us,  we 
find  that  most  of  them  are  very  good  oils  indeed.  We  find 
once  in  a  while  one  that  has  a  low  flashing-point  of  240  or  250, 
and  which  will  evaporate,  say  nine,  eight,  or  seven  per  cent,  on 
the  exposure  for  twelve  hours  to  140°  Fahrenheit.  Any  thing 
that  has  over  five  per  cent,  so  far  as  evaporation  goes,  we  think 
is  not  to  be  recommended.  I  think  it  will  be  understood,  from 
what  was  said  in  the  former  Report,  that  neatVfoot  oil,  sperm 
oil,  and  other  animal  oils,  have  no  tendency  to  evaporate  when 
they  are  exposed  to  high  temperatures.  There  is  a  slight  in- 
crease in  weight,  owing  to  the  oxidation :  there  is  no  evapo- 
ration whatever.  In  other  words,  these  animal  oils  contain  no 
volatile  substance,  whereas  all  the  petroleum  oils  are  volatile; 
but,  when  we  come  to  those  that  are  very  thick,  we  have  them 
volatile  at  so  exceedingly  high  temperatures,  that  practically 
they  are  the  same  as  fixed  oils. 

It  would  be  very  desirable  to  obtain  a  scientifically  accurate 
and  precise  instrument  for  testing  lubricating  oil,  as  to  lubricat- 
ing power.    Whether  this  is  possible  or  not,  I  hardly  know.    Be- 
sides the  three  forms  of  machine  that  have  been  used,  there 
have  been  others  proposed,  which,  however,  rest  essentially  on 
the  same  principle,  1  believe ;  and,  as  I  said  in  the  former  Re- 
port, any  machine  which  has  a  journal  with  a  box  around  it,  is 
not  a  suitable  form,  fiom  the  fact  that  there  will  be  unequal 
wear.    Two  of  the  machines  which  have  been  used  for  our  trials 
consist  of  a  cylinder  and  a  bearing  above  it,  like  that  [illustrat- 
ing on  blackboard].     The  journal  of  one  is  made  of  steel  or 
iron,  and  the  other  of  bronze.     Now,  if  we  could  have  this  per- 
fectly hard,  —  that  is,  incapable  of  any  wear  at  all,  —  the  tendency 
of  that  journal  is  to  wear  up  into  that  bearing,  so  that  in  time 
we  should  have  it  in   this  shape.     You   can   never  have   the 
machine  twice  alike,  unless  you  rebuild  it,  and  cut  it  out  at  cer- 
tain points  of  its  wear.     But,  on  the  other  hand,  it  is  absolutely 
impossible  that  we  should  have  any  thing  which  will  not  wear 
at  all.     If  we  take  the  hardest  steel  and  have  it  rub  against 
bronze,  the  steel  will  wear;  and  the  result  will  be,  both  wear- 
ing, and  the  journal  continually  growing  smaller,  and  the  bear- 
ing continually  growing  larger,  so  that,  instead  of  the  round  part 
touching  all  around  as  it  ought  to,  it  will,  after  a  time,  touch  in 
that  way.     Of  course,  this  is  continually  wearing  up ;  but  it  is 
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continually  wearing  smaller,  and  it  never  can  touch  except  in 
one  line.  Well,  perhaps  that  would  not  signify,  if  we  could 
always  keep  this  at  right  angles  to  the  direction  of  motion ;  but 
we  cannot.  This  line  will  swing  round,  and  of  course  we  have 
a  harsh  motion ;  and  it  is  utterly  imposisible  that  any  machine  of 
that  sort  should  work  with  any  thing  like  smoothness ;  should 
not  vibrate ;  and  any  vibration  is  fatal  to  a  fair  trial  of  the  oil. 

We  have  found  considerable  difficulty  with  the  machines  we 
have  tried,  in  keeping  the  oil  distributed  on  the  bearing.  If  we 
have  the  bearing  smooth,  and  the  journal  smooth,  the  tendency 
of  course  is  for  the  oil  to  work  out.  Now,  it  is  almost  impossi- 
ble to  get  one  of  these  machines  made  true :  it  would  cost  a 
great  deal  of  money  to  have  it  made  absolutely  true,  and,  if  we 
had  it,  on  account  of  the  usual  inequalities  of  the  metal,  it 
would  be  impossible  for  it  to  remain  so.  But  suppose  we  have 
the  journal  horizontal,  and  the  bearing  over  it  true,  and  suppose 
there  is  a  little  hump  near  the  end  of  the  journal.  Of  course, 
if  there  was  only  that  hump,  and  it  did  not  tend  to  tip  there, 
that  would  soon  wear  down  ;  but  the  effect  of  the  hump  is  that 
it  carries  the  box  a  little  out  of  the  horizontal  direction,  and 
the  consequence  is  that  the  box  wears  where  the  hump  presses 
on  it,  and  at  the  other  end  where  the  box  presses  on  the  journal ; 
and  so  it  will  not  hit  everywhere  exactly  alike.  There  is  a  ten- 
dency to  shake ;  there  is  a  continual  vibration,  and  the  effect  of 
the  vibration  is  to  cause  very  rapid  wear.  It  will  bring  certain 
points  of  the  opposed  surfaces  in  direct  contact,  and  there  will 
soon  be  no  grease  where  we  want  it.  We  want  it  on  the  rub- 
bing points,  and  those  are  just  the  places  where  we  cannot  get 
it  to  stay.  Of  course,  the  longer  the  shaft  and  bearing  are,  the 
less  will  be  the  inequality ;  and  we  want  to  have  those  very 
long,  not  very  short,  as  in  the  machine  before  us. 

We  have  run  this  machine  at  about  twelve  hundred  revolu- 
tions a  minute.  It  consists  of  a  steel  journal,  which  slips  on 
over  the  free  end  of  the  shaft,  and  is  embraced  by  these  brass 
boxes,  which  can  be  tightened  by  screwing  up  from  below ;  and 
any  pressure  can  be  brought  to  bear,  according  to  the  strength 
of  the  spring  inside.  There  are  two  or  three  springs,  so  that 
we  can  put  on  diflFerent  pressures.  We  have  tried  fifty,  a  hun- 
dred, and  two  hundred  and  fifty  pounds  to  the  square  inch.  A 
screw  at  the  bottom  presses  up  against  the  spring,  and  the 
amount  of  pressure  is  shown  by  the  index  there.     We  can  make 
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the  pressure  greater  or  less.  But  there  you  see  we  have  a  round 
box,  and  that  is  continually  wearing  oval.  Still  it  would  do 
tolerably  well,  if  there  were  vibration  only  in  a  plane,  at  a  right 
angle  to  the  line  of  the  shaft ;  but  there  is  also  a  tendency  to 
vibrate  in  direction  of  the  shaft,  which  certainly  must  be 
objectionable.  But  the  maker  says  that  an  oscillation  in  the 
direction  of  the  shaft  is  a  characteristic  of  a  rightly  working 
machine.  I  cannot  see  it.  It  seems  to  me,  that,  in  order  to 
make  that  machine  work  right,  it  should  be  always  true  and 
steady  lengthwise  of  the  shaft,  and  only  vibrate  in  the  other 
direction. 

You  can  easily  see  what  this  machine  is  intended  to  do.  As 
the  journal  moves  round,  of  course  it  produces  friction  on  the 
box,  and  tends  to  swing  the  pendulum  which  holds  the  box  ;  and 
the  amount  of  motion  is  indicated  by  the  index  here.  The  scale 
is  supposed  to  indicate  the  coeflScient  of  friction.  The  oil  is  put 
into  a  small  hole,  running  through  the  upper  half  of  the  bronze 
bearing.  Now,  we  found,  on  mounting  the  machine,  and  running 
it  a  little  while,  that  we  got  a  certtiin  coeflScient  of  friction. 
Then  we  loosened  it  a  little  bit  and  put  it  back  again,  and  tried 
it  again,  and  we  did  not  get  the  same  coefl&cient.  You  cannot 
get  the  oil  to  distribute  itself  well,  any  way  you  can  fix  it. 
Then,  again,  this  bearing,  contrary  to  what  I  have  already  men- 
tioned as  essential,  is  very  short  indeed :  it  has  a  tendency  to 
wear  oval,  and  there  is  vibration  in  a  direction  in  which  there 
should  be  none. 

At  first  sight,  it  looks  as  though  that  machine  were  very 
delicate  and  sensitive ;  but,  when  you  come  to  examine  into  the 
points  I  have  mentioned,  it  seems  to  me  that  the  theory  of  the 
machine  is  decidedly  against  it,  and  certainly  the  practice  is 
very  decidedly  against  it.  Suppose  there  is  a  slight  place  that 
is  projecting  on  either  the  journal  or  the  bearing :  of  course, 
that  place  must  wear  down,  and,  in  wearing  down,  it  has  a  ten- 
dency to  make  a  jerking  motion  all  the  time.  And  it  will  not 
only  wear  that  spot,  but  some  other  spots,  and  the  consequent 
tendency  is  to  make  these  bearings  always  irregular :  they 
never  can  wear  true,  any  way ;  they  are  growing  worse  and 
worse  all  the  time. 

In  using  this  machine  it  was  proposed  to  put  a  definite  quan- 
tity of  oil  on  the  bearings.  This  whole  box  with  the  pendulum 
can  be  taken  oflf  very  easily ;  it  is  convenient  on  that  account,  — 
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much  superior  to  the  other  machine  in  this  respect.  You  can 
take  out  this  box,  put  on  a  very  small  quantity  of  oil,  —  a 
measured  quantity  or  a  weighed  quantity,  —  and  then  put  it  on 
again,  and  run  the  machine  till  it  begins  to  show  an  increase  of 
friction.  But  suppose  there  is  a  little  inequality :  —  the  metals 
wUl  then  soon  come  in  contact,  the  oil  being  crowded  aside.  In 
order  to  test  fairly  the  lubricating  quality  of  oils,  we  must  have 
a  simple  friction  of  the  oils  themselves,  and  no  rubbing  of  the 
bare  metals  on  each  other.  We  should  have  two  perfectly  fit- 
ting surfaces,  and  keep  the  oil  between  them.  It  is  desirable 
to  have  something  which  represents  the  circumstances  that 
prevail  in  practice ;  and  at  first  sight  this  arrangement  appears 
to  be  such.  Here  we  have  a  shaft  and  a  bearing,  as  usual ; 
only  the  bearing  in  this  case  is  made  of  hard  metal,  rarely  used 
in  actual  practice. 

Now,  it  seems  to  me  —  to  take  up  one  other  point  —  that  the 
harder  the  journal  is,  and  the  softer  the  box  is,  or  the  greater 
the  difference  between  them,  the  better  it  will  be,  because  then 
they  will  soon  wear  equal,  and  tend  to  stay  so.  Of  course  there 
is  a  practical  difficulty  there.  If  we  could,  in  fact,  use  mere 
tallow  for  a  bearing,  or  something  which  is  very  soft  indeed,  it 
would  do  very  well ;  but  tallow  would  soon  crush  and  leave  no 
support.  We  all  know  that  wood  makes  a  pretty  good  bearing, 
if  we  have  pretty  hard  wood :  it  adapts  itself  to  the  metal  very 
well ;  but  it  will  wear  out  after  a  while.  Babbitt^s  metal  is 
sometimes  used,  and  it  is  certainly  a  very  good  thing.  We  have, 
in  a  Babbitt's  metal  box  and  an  iron  shaft,  a  very  great  differ* 
ence  in  the  two  bearing  surfaces.  If  there  is  any  inequality  in 
the  shaft  itself,  it  will  soon  be  compensated  for  by  the  actual 
scraping  out  of  the  softer  metal ;  and  the  tendency  is  to  wear  to 
a  true  fit.  There  are  softer  metals,  like  lead,  which  yield  too 
much,  and  are,  so  to  speak,  too  viscous ;  that  is,  while  being 
abraded,  they  catch  on  the  iron  of  the  shaft,  and  cause  a  drag- 
ging. They  are  somewhat  like  resin,  which  catches  and  sticks  to 
rubbing  surfaces,  and  increases  friction.  Babbitt's  metal  is  soft 
enough  and  brittle  enough  to  be  scraped  to  a  fit  by  the  harder 
iron,  and  yet  it  is  firm  enough  to  bear  up  against  a  pretty  strong 
pressure,  and  hence  comes  its  great  utility  for  lining  boxes. 

One  thing  we  should  observe  in  this  connection,  and  that  is, 
the  tendency  to  cohesion  between  metals  in  contact.  Any  thing 
which  tends  to  cleanse  metallic  surfaces  tends  to  make  them 
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stick  together.  You  know,  when  we  want  to  solder  tin  or 
copper  or  zinc,  we  must  have  perfectly  clean  surfaces,  or  else 
the  solder  will  not  adhere.  We  scrape  the  surfaces  to  be  united, 
and  use  chloride  of  zinc,  or  resin,  to  keep  them  clean  till  the 
solder  unites  with  both.  If  we  use  a  lubricating  oil  that  is  a 
little  bit  acid,  and  therefore  tends  to  dissolve  the  coating  of 
oxide  on  shaft  or  bearing,  we  get  something  which  makes  the 
metal  bite.  Any  thing  which  is  acid,  which  tends  to  dissolve 
metallic  oxides,  or  tends  to  bring  two  perfectly  clean  metallic 
surfaces  in  contact,  tends  to  bring  about  exactly  the  right  con- 
ditions for  their  absolutely  adhering  together.  We  want, 
therefore,  to  get  something  free  from  acid,  something  that  will 
not  dissolve  metallic  oxides ;  and  we  want  metals  whose  oxides 
have  little  affinity  for  oils,  or  for  acid  in  the  oils.  Copper  and 
brass  are  acted  on  by  animal  and  vegetable  oils.  Iron  is  not. 
Babbitt's  metal  is  not.  Brass  and  bronze  are  objectionable  on 
this  account.  I  am  glad  to  say  that  the  experiments  we  have 
made,  on  the  mineral  oils  received  by  us,  show  that  most  of  them 
are  entirely  free  from  acids.  The  vegetable  and  animal  oils 
develop  by  exposure  more  or  less  oleic  and  stearic  acid,  and  this 
is  an  objection  to  the  use  of  such  oils  unmixed. 

I  think  some  of  you  may  remember  the  time  when  it  was  pro- 
posed to  use  the  dead  oil  of  coal-tar  as  a  lubricant.  It  became 
pretty  well  known  that  dead  oil  rather  tended  to  make  bearings 
bite  than  otherwise.  Dead  oil  contains  carbolic  acid  ;  and  prob- 
ably the  biting  was  on  account  of  its  tendency  to  clean  the 
metal  surfaces,  and  bring  them  in  closer  contact.  What  we 
want  is  to  have  no  metallic  surfaces  in  actual  contact ;  we  want 
large  surfaces  to  distribute  the  pressure,  and  we  want  them  true, 
so  that  the  oil  may  receive  the  pressure  uniformly  throughout 
the  whole  extent.  If  there  is  one  point  of  metal  in  contact  with 
another,  we  are  no  longer  getting  the  full  benefit  of  the  oil. 
The  machines  that  I  have  here  have  failed  in  this,  that  we  can 
never  get  more  than  one  or  two  points  of  bearing ;  and  of  course, 
as  the  prominent  points  of  the  metals  soon  come  in  contact,  you 
can  tell  very  little  about  the  oil.  We  ought  to  have  something 
which  continually  tends  to  wear  true.  Now,  if  instead  of  cylin- 
drical surfaces  we  have  disks,  the  chances  of  compensation  are 
much  better.  To  be  sure  the  little  brass  disk-machine  that  we 
have  tried  is  too  small  and  too  simple,  and  it  has  not  proved 
quite  satisfactory.     But  the  true  principle   is   to   have   disks. 
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or  something  equivalent  to  disks.     Suppose  two  flat  surfaces 
brought  together  with  an  eccentric  rotary  movement.     These 
will  tend  to  wear  true ;  and,  if  there  are  any  inequalities  in  them, 
they  will  wear  spiral  grooves,  and  by  continual   intercrossing 
the  grooves  will  soon  be  efifaced.     The  true  principle  of  a  lubri- 
cating machine,  which  I  think  will  yet  be  developed,  would  be  to 
have  the  motion  of  the  painter's  muller,  and  never  to  have  pre- 
cisely the  same  parts  opposed  to  each  other  in  any  two  successive 
revolutions.     If  we  could  have  a  machine  of  that  sort,  it  would 
be  a  practical  lubricating  machine ;  but  we  have  not  been  able 
to  conceive  of  any  way  of  bringing  that  about  as  yet.     But  if 
we  have  to  use  a  simple  rotary  motion,  as  perhaps  we  must  in 
order  to  get  great  speed,  instead  of  a  disk  we  must  have  a  flat 
ring  working  against  a  plain  surface.     The  objection  to  this  is 
that  the  outer  portion  of  the  ring  is  moving  at  a  greater  velocity 
than  the  inner  portion,  and  of  course  the  constant  weair  is  greater 
at  a  greater  distance  from  the  centre.     The  tendency  would  be 
to  wear  down  into  the  disk  next  the  outside  direction ;  and  on 
the  other  hand,  when  the  inner  portion  gets  a  little  high,  that 
wears  down.     So  I  think  there  might  be  a  very  slight,  but  inap- 
preciable, inequality  produced.     But  perfection  is  to  be  aimed 
at ;  and  there  is  one  way  in  which  we  can  restrict  the  difference 
in  velocity  between  the  outer  part  of  the  ring  and  the  inner,  and 
that  is  by  making  a  conical  ring  bearing  on  a  hollow  cone,  the 
proper  angle  being  determined  by  experiment.     The  books  on 
mechanical  engineering  give  us,  however,  the   exact  form  of 
bearing-surfaces  which  will  wear  exactly  true.     The  question 
would  seem  to  be  between  a  disk-machine,  which  will   move 
eccentrically  somewhat,  and  a  cone-machine.     A  cone-machine 
has  been  devised  by  Mr.  Whiting,  and  he  has  favored  us  with 
the  drawing  which  is  here  exhibited.     A   cone-machine,  if  it 
could  be  well  mounted,  would  be  a  very  good  thing;  but  there 
is  one  point  to  be  considered.     If  we  have   a  cone,  it  would 
hardly  do  to  have  a  sharp  edge.     It  should  be  made  rounding, 
and    the   corresponding  edge   of  the   cup  should   also  be   cut 
rounding,  so  that  both  cup  and  cone  will  wear  off  just  alike. 

It  is  essential,  in  order  to  get  a  machine  which  will  indicate 
in  a  few  minutes,  or  even  in  a  few  hours,  the  lubricating  power, 
that  the  oil  be  in  some  way  or  other  well  distributed.  Any  of 
these  things  which  rub  together,  with  large  surfaces,  tend  to 
work  the  oil  out  all  the  time.     There  ought  to  be  some  way  by 
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which  it  should  be  retained  where  it  is  needed.  I  tiunk  dii» 
miglit  l>e  brought  about.  I  use  a  good  manj  **^  Might  he'*"* 
because  it  costs  a  j^ood  deal  to  build  a  machine ;  and,  aldiuagh 
we  liave  a  great  many  ideas,  we  cannot  afford  to  carry  oos 
those  ideas,  until  we  get  one  which  seems  to  be  pRttj  aeaiiy 
perfect. 

Suppose  we  have  a  ring,  which  is  rubbing  round  on  &  flifc 
surfiice ;  of  course  there  is  a  tendency  all  the  time  to  mb 
out  the  oil.  Now,  I  think  if  the  face  of  the  ring  weie  apratty 
grooved,  remotely  like  the  stones  of  a  grist-mill,  the  effect  wedd 
bi»  to  iivercome  centrifugal  force,  whicH  is  all  the  time  throwing 
tht?  oil  outward.  This  requires  a  good  deal  of  nice  adjostoenl 
but  with  grooves  in  curves  of  the  right  form,  and  with  roondcd 
etIgcH,  the  machine  would  distribute  the  oil  evenly  and 
it  wht'n^  it  is  wanted.  It  requires  much  study  to  get  np 
rhino  which  will  distribute  the  oil  well  and  will  wear  equally, 
and  I  (riinnot  say  that  we  are  prepared  as  yet  to  recommend  any 
ftinii  as  jierfeca  in  all  respects. 

QiKsrioN.     Why  not  submerge  your  upper  cone  in  oil? 
rrnfiHsor  OithWAV.    That  would  be  a  very  good  thing  if  we 
roiihl  run    it  huig  enough;  but  the  idea  with  most  of  these 
niiirhiiicK  \H  to  tiike  a  small  quantity  of  oil,  and  run  the  nui- 
r.hine  (fn  or  fifteen  minutes;  of  course,  if  we  took  a  large 
qniuiiiiy,  wo  shoidd  have  to  run  it  two  or  three  days.     We 
niii.st.  either  tiikn  a  small  (quantity  of  oil  and  use  it  up,  —  that  is, 
mil  for  twenty  minutes,  or  even  twenty  hours,  until  it  has  a 
chanci*  Ut  nxidi/.o  and  impair  its  lubricating  quality,  —  and  then 
cohhider  llie  tiiiii*  that  it  remains  efficient,  or  else  we  must  use  a 
]ar*^er  proportion,  and  (h'pend  upon  the  heat  evolved.    If  we 
(tould  nieaHiiro  the  hiMit  very  nicely,  that  would  do  very  well. 
This  machine  pretends  to  measure  the  heat.     Here  is  a  little 
thermometer,  which  is  8up[>osed  to  register  the  heat  which  is 
developed  by  friction.     If  you  look  at  it,  you  will  see  the  utter 
absurdity  of  the   thing.    In  the  first  place,  the  bulb  of  the 
thermometer  is  surrounded  by  confined  air;   there  is  a  space 
between  it  and  the  bearing,  and  heat  is  communicated  to  it  very 
slowly,  as  confined  air  is  one  of  the  best  non-conductors  of  heat. 
The   bulb  ought  to  be  immersed  in  water  or  mercury.     This 
thermometer  is  of  very  little  use.    It  gives  an  indication  that 
bears  no  exact  relation  to  the  amount  of  heat  produced.     Then, 
in  the  second  place,  we  have  a  very  great  mass  of  metal  to  take 
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tip  and  dissipate  the  heat.  Here  is  a  great  box,  and  here  is  a 
great  journaU  that,  in  an  ordinary  experiment,  produce  a  very 
small  amount  of  heat.  Still,  that  would  be  all  very  well  if  they 
were  insulated  so  that. we  could  measure  what  heat  tliere  is; 
but  instead  of  being  insulated  they  are  in  contact  with  this  great 
mass,  say  fifteen  pounds  of  metal,  and  the  heat  is  being  con* 
ducted  and  radiated  away  all  the  time.  Thus  the  heat  is 
diminished  to  such  an  extent  that  the  thermometer  will  not 
indicate  more  than  a  tenth  of  what  is  actually  produced.  Then 
there  is  another  thing :  here  is  this  other  bearing  very  close 
to  the  one  which  is  being  tested.  It  is  producing  heat  all  the 
time,  and  there  is  nothing  to  show  how  much  of  the  temperature 
indicated  is  due  to  it.  The  heat  of  all  the  bearings  is  commu- 
nicated from  one  part  to  another,  and  spreads  all  through  the 
machine  in  every  direction.  Moreover,  when  tlie  machine 
is  moving  with  a  high  velocity,  the  air  is  rapidly  impinging 
against  it  all  the  time,  and  tending  to  cool  it. 

To  make  a  friction-machine  capable  of  acting  as  a  calorimeter, 
we  must  surround  the  rubbing  disks  or  cones  with  wool  or  eider- 
down, and  keep  in  the  heat.  This  looks  easy  enough ;  but,  in 
practice,  a  calorimeter  of  that  sort  requires  a  great  many  little 
contrivances  before  it  can  be  made  complete.  What  we  want 
is  disks,  which  should  be  insulated  by  wooden  connections ;  and 
not  only  that,  but  the  disks  should  be  cut  off  from  radiation, 
conduction,  and  the  convection  of  the  air ;  and  then  we  might 
get  indications  philosophically  correct.  But  with  such  a  ma- 
chine as  either  of  those  before  us,  there  is  nothing  definite  to 
go  by.  We  find,  in  the  first  place,  that  there  is  a  lessening  of 
friction.  Why?  It  is  because  heat  is  produced,  that  warms  up 
the  oil  and  makes  it  thinner,  and  then  there  is  less  friction. 
You  come  after  a  while  to  a  balance ;  but  the  first  effect,  im- 
mediately after  starting,  is  a  diminution  of  friction.  At  the 
first  start,  when  the  oil  is  cold,  of  course  the.  pendulum  of  one 
of  the  machines  is  drawn  up  a  considerable  distance.  After  a 
while  it  begins  to  come  back  again,  because  the  oil  is  getting 
thin.  By  and  by  you  get  to  a  poise,  and  then,  after  running 
twenty  or  thirty  minutes,  it  begins  to  come  up  again.  If  we 
could  take  off  the  box,  put  on  more  oil,  and  get  the  same  result 
again,  it  would  be  very  well ;  but  that  we  have  never  been  able 
to  do.  I  don't  think  it  is  for  want  of  care  in  the  operator;  I 
think  it  is  owing  to  a  defect  in  the  machine,  and  I  have  more 
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than  one  reason  for  thinking  so.  The  journal  of  this  machine^ 
when  we  first  tried  it,  was  found  not  to  be  exactly  right,  and 
the  maker  promised  to  make  one  that  should  be  exactly  right. 
It  was  sent  on  to  us  as  being  about  as  good  a  thing  as  they 
could  make.  We  found,  in  running,  that  the  journal,  instead  of 
having  its  edge  parallel  with  the  axis,  was  crowning.  That 
was  the  best  they  could  do  in  making  a  perfect  machine,  I 
suppose ;  and,  in  order  to  make  it  fit  the  bearing,  we  had  to 
scrape  out  the  bearing.  The  efifect  was  shown  on  the  metal. 
After  running  a  while,  it  left  a  very  bright  place  in  one  spot; 
after  it  was  run  some  little  time  longer,  it  left  a  bright  place  in 
another  ^pot,  and  we  had  to  scrape  the  box  to  fit  the  unshapely 
journal.  But  after  getting  it  right  it  will  not  stay  right. 
Again,  the  tendency  of  a  weight  bearing  on  an  unsupported 
shaft- end  is  to  bend  the  shaft.  That  is  not  a  very  great  defect, 
because  the  shaft  is  tolerably  stout,  and  the  unsupported  end  is 
short ;  but  still  there  is  a  tendency  that  way,  and  that  tendency 
of  course  increases  the  tendency  to  vibrate  in  the  direction  of 
the  shaft.  I  hope  that  sometime,  by  the  help  of  more  ingenu- 
ity than  has  been  brought  to  bear  upon  this  subject  yet,  there 
will  be  a  good  machine  to  determine  friction  by  heat,  and  there 
will  be  another  to  determine  it  by  the  lubricating  power  merely. 
In  order  to  determine  it  by  the  lubricating  power,  we  must  use 
a  certain  measure  of  oil  every  time ;  so  many  drops,  of  the  same 
size,  of  course :  or  we  must  use  a  certain  weight,  so  many  mil- 
ligrammes^  and  use  it  until  it  is  worn  out.  With  the  heat- 
machine  we  could  keep  the  oil  in  excess  all  the  time,  and  thus 
get  rid  of  some  of  the  objections  which  lie  against  distribution, 
or  make  distribution  much  more  perfect.  I  should  like  to  have 
the  results  of  a  heat-machine  of  the  right  character.  I  believe 
the  thing  can  be  brought  about ;  and  yet  you  will  find,  in  all  the 
machines  that  have  been  produced,  from  the  first  one  down,  an 
enormous  mass  of  metal  not  insulated.  Some  of  them  have  no 
provision  for  registering  the  temperature.  Two  of  those  before 
us  have  thermometers;  but  what  do  their  indications  amount 
to?  In  order  to  have  anything  like  accuracy  with  either  of 
these  machines,  it  will  be  necessary  to  have  the  room  in 
which  the  machine  is  used  at  precisely  the  same  temperature, 
and  not  to  open  a  door  or  window  while  the  experiments  are 
going  on.  It  would  be  a  great  deal  better  to  have  a  machine 
that  can  be  insulated  than  to  insulate  the  room. 
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I  should  say,  in  passing,  that  there  is,  in  one  of  the  late 
numbers  of  the  ^^  Engineer/'  a  description  of  a  machine  which 
presents  some  very  good  points ;  but  it  is  liable  to  some  of  the 
objections  I  have  already  mentioned.  It  is  a  disk-machine, 
however,  and  it  is  the  latest  thing  of  the  kind,  I  believe,  which 
has  been  constructed ;  yet  there  is  room  for  criticism.  It  is 
easier  to  criticise,  I  must  say,  than  it  is  to  make  the  thing  as  it 
ought  to  be ;  still,  there  has  been  improvement,  and  there  may 
be  improvement  which  will  go  still  further. 

Question.  Will  you  be  kind  enough  to  state  the  percentage 
of  divei-gence  when  you  changed  that,  and  undertook  to  put  it 
back  in  the  same  way  ? 

Professor  Obdway.    In  two  successive   trials,  we  find  that 
the  coefficient  of  friction  will  be  six  pounds  at  one  time,  and 
nine  at  another.     It  is  so  great  a  divergence  that  it  is  perfectly 
absurd  to  suppose  that  both  of  them  can  be  correct.     It  is  cus- 
tomary  for  some  people,  in  cases  of   this  kind,  to   take   an 
average  ;  but  an  average  of  errors  will  never  do.     Two  wrongs 
will  not  make  a  right;  but  people  frequently  go  on  that  prin- 
ciple.    They  would  try  a  series  of  experiments,  and  get  as  the 
result  of  one  six  pounds,  another  nine,  another  seven,  another 
five,  take  an  average  of  them,  and  call  that  right.     But  I  doift 
think  any  of  them  would  be  right,  with  this  machine  as  it  is. 
We  have  found  that  this  machine  is  useful  only  for  one  thing, 
and  that  is  to  test  the  fluidity  of  oil ;  and  fluidity  can  be  tested 
without  the  use  of  an  expensive  machine.     We  had  already 
determined  fluidity  by  a  very  simple  instrument  indeed,  which 
any  glass-blower  can  make  in  two  minutes.     We  simply  take  a 
glass  tube,  and  blow  a  bulb  in  it  like  that^  and  make  a  very 
narrow  outlet,  and  suck  up  the  oil  until  this  bulb  is  full,  and 
then  let  it  run,  and  count  the  number  of  seconds  that  it  takes  to 
run  down  to  this  point.     Jn  that  way  we  can  determine  fluidity 
Vith  precision.     Of  course,  the  temperature  must  be  the  same. 
Of  course  it  is  necessary  to  surround  this  pipette  in  such  a  way 
w  to  insure  a  uniform  temperature,  to  know  precisely  at  what 
temperature  the  trial  is  made,  which  is  an  important  thing. 

In  addition  to  what  I  said  in  the  other  Report,  of  the  value 
of  the  chemical  test,  I  have  one  observation  to  make.  In  test- 
^"g  olive  oil  and  lard  oil,  we  get  a  very  good  indication  as  to 
the  goodness  of  the  oil,  or  the  amount  of  adulteration  by  nitro- 
*^phuric  acid,  as  it  was  called  by  Mr.  Roth.     This  is  made  by 
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passing  nitrous  fumes  into  sulphuric  acid,  at  46®  B.,  for  eight  or 
nine  days.  We  have  found  that  by  adding  one  or  two  per  cent 
of  nitric  acid  to  the  sulphuric  acid  at  46°  B.,  we  can  get  as 
good  results  in  ten  minutes  as  we  can  get  in  ten  days  by  the 
other  method ;  and,  although  Mr.  Uoth  recommended  this  liquid 
as  likely  to  keep  for  many  months,  we  find  that  it  deteriorates* 
We  found  that  some  made  not  long  ago  had  lost  its  efficacy 
entirely,  and  it  had  to  be  charged  up  again  with  nitrous  fumes, 
which,  however,  could  be  done  in  a  few  moments.  The  best 
test  of  the  excellence  of  olive  and  lard  oil,  I  believe,  is  this 
one.  If  you  stir  up  this  Roth's  liquid,  properly  made  with 
olive  oil,  it  solidifies  in  an  hour  or  two.  Other  oils  will  not 
solidify;  and,  if  there  is  an  admixture  of  cotton-seed  oil,  it 
makes  the  pasty  mass  which  I  explained  in  the  former  Report. 

There  is  one  point  to  which  I  wish  to  allude,  not  because  I 
have  made  any  experiments,  but  because  thei'e  may  be  some 
popular  fallacy  respecting  it.  Some  people  think  they  can 
judge  of  oil  by  the  feal  of  it.  If  an  oil  feels  greasy,  it  only 
shows  that  there  is  something  in  it  of  the  nature  of  the  oil  of 
our  skin.  .  Petroleum  oils  may  not  have  that  peculiar  feel,  and 
yet  they  may  be  very  good  lubricants.  We  must  remember 
that  point,  —  that  what  dissolves  oil  may  still  be  a  good  lubricant 
It  has  the  property  of  dissolving  away  that  oil,  and  not  leaving 
one  which  is  precisely  equivalent  to  what  we  are  accustomed  to. 
Hence,  I  think  you  may  be  deceived  sometimes  in  judging  of 
petroleum  oils.  They  do  not  quite  agree  with  the  skin ;  they 
will  not  touch  it,  and  do  not  lubricate  it  in  the  same  way  that 
the  human  fat  does. 

I  mentioned  in  a  former  Report  that  we  had  found  sperm  oil, 
in  all  the  various  trials  we  had  made,  to  be  a  very  valuable  oil. 
We  have  not  had  time  ourselves  to  investigate  this  subject; 
but  two  of  the  young  men  who  are  about  to  graduate  from  the 
Institute  have  had  the  matter  of  sperm  oil  under  scientific  in- 
vestigation, and  I  hope  in  a  few  weeks  we  shall  have  some 
results  which  will  be  worth  something.  The  peculiar  compo- 
sition and  character  of  sperm  oil  are  matters  which  have  never 
been  fully  investigated  by  anybody.  These  young  men  have 
found  that  there  are  some  important  substances  in  sperm  oil, 
which  are  not  to  be  found  in  ordinary  oils. 

I  heard,  after  the  Report  last  autumn,  that  I  had  spoken  a 
good  deal  of  ^^  saponification,"  which,  being  a  chemical  teim, 
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everybody  did  not  understand.  I  mentioned  gome  of  onr  trials 
of  saponification,  which  had  reference  to  the  oils  for  greasing 
wool.  You  all  know  that  it  is  desirable  to  have,  for  that  pur- 
pose, an  oil  which  can  be  removed  from  wool  with  little  trouble, 
after  the  wool  has  been  carded  and  spun  and  woven.  We  want 
an  oil  which  will  saponify  readily.  By  ^^saponification,*'  we 
mean  making  the  oil  into  a  soap,  which  is  really  soluble  in 
water.  That  is  the  old-fashioned  explanation.  As  we  ejcplain 
it  nowadays,  it  is  the  decomposition  of  the  animal  or  vegetable 
oils  into  stearate,  oleate,  and  palmitate  of  soda,  or  potash,  and 
glycerine.  Lard  oil  is  a  compound  of  oleic  and  stearic  acids 
and  glycerine.  This  compound,  however,  is  not  very  easily 
decomposed.  We  have  to  boil  lard  oil  for  a  long  time  with 
caustic  alkali,  in  order  to  effect  the  decomposition.  There  is  a 
wonderful  difference  in  oils,  with  respect  to  the  ease  with  which 
this  decomposition  takes  place.  Sperm  oil  saponifies  with  great 
dlffictdty,  and  it  is  a  better  oil  for  lubricating  purposes,  for  the 
very  reason  that  it  is  not  so  readily  decomposed  as  others.  On 
the  other  hand,  it  would  be  very  unsuitable  for  oiling  wool,  for 
the  same  reason.  It  will  not  be  quickly  dissolved  in  alkali,  and 
taken  away  from  the  wool.  Those  oils  which  saponify  most 
easily  are  the  best  for  oiling  wool.  For  instance,  if  we  take 
lard  oil,  and  separate  the  oleic  acid,  that  oleic  acid,  having  once 
been  formed,  is  readily  dissolved  by  caustic  soda,  or  common 
carbonate  of  soda.  That  is  the  reason  why  oleic  acid  or  red  oil, 
which  is  so  much  used,  is  a  superior  article  for  oiling  wool.  It 
is  not  a  compound  which  requires  to  be  broken  up. 

There  are  some  scientific  points  connected  with  this,  which  I 
am  not  prepared  to  say  much  about,  because  we  have  not  had 
time  to  investigate  them.  I  believe  red  oil  is  the  best  oil  for 
oiling  wool ;  but  there  is  the  difficulty  of  spontaneous  combus- 
tion. How  this  can  be  remedied,  I  do  not  know.  People  talk 
about  saponifying  petroleum ;  but  it  is  utterly  impossible  to 
saponify  petroleum  oils,  because  the  petroleum  does  not  consist 
of  an  acid  and  a  base,  or  any  thing  comparable  with  glycerine. 
There  is  nothing  in  petroleum  which  can  be  made  to  combine 
with  potash  or  soda.  People  who  talk  of  saponification,  in  con- 
nection with  petroleum,  are  deceived  by  considering  emulsiona- 
tion  as  saponification.  You  may  stir  up  petroleum  with  potash 
or  soda,  and  it  will  emulsionate  ;  it  will  form  a  milky  liquid  ; 
it  will  become  suspended,  and  may  remain  in  that  condition  a 
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month  or  two :  but  that  is  not  saponification.  The  petroleum 
will  finally  separate  unchanged.  The  great  question  seems  to 
be  how  much  petroleum  oil  may  be  mixed  with  red  oil,  and  be 
mechanically  removed  from  the  woven  cloth  by  emolsionation. 
I  cannot  say  that  I  have  experimented  far  enough  in  that 
direction  to  be  able  to  answer  the  question.  Sperm  oil  consists 
of  something  besides  glyceiine.  Glycerine  oxidizes  very  readily 
in  the  air.  For  instance,  if  we  take  linseed  oil  and  expose  it  to 
the  air,  in  a  very  short  time  the  glycerine  in  it  begins  to  oxi- 
dize. Linseed  oil  contains  a  peculiar  acid,  called  linoleic  acid ; 
and,  when  it  is  exposed  to  the  action  of  the  air,  the  glycerine  is 
all  oxidized,  and  disappears  as  acetic,  formic,  and  other  volatUe 
acids.  That  is  one  reason  why  lard  oil  and  olive  oil,  which  are 
disposed  to  oxidize,  become  rancid  so  much  more  readily  than 
some  of  the  animal  oils,  which  contain  less  glycerine.  Sperm 
oil  contains  some,  but  it  contains  chiefly  a  base  which  has  less 
tendency  to  decompose  by  exposure  to  the  air.  And  there  is 
one  oil,  that  Mr.  Atkinson  will  speak  of  pretty  soon,  that  has 
still  less  tendency  to  decompose,  and  that  is  an  oil  which  comes 
from  sheep's  wool.  Sheep's  wool  has  no  glycerine  in  it.  It 
contains  cholesterine  in  the  plate  of  glycerine,  and  cholesterine 
has  no  tendency  to  oxidize.  And  that  is  the  reason  why  the  oil 
in  sheep's  wool  is  not  prone  to  spontaneous  combustion. 

So  far,  I  may  say  that  our  experiments  on  oils  have  resulted 
mainly  in  demonstrating  that  it  is  important  to  have  an  oil  that 
is  not  particularly  volatile,  and  which  is  free  from  sediment; 
and,  at  the  same  time,  the  thinner  we  can  get  it  for  spindles  and 
the  like,  the  better.  But  it  will  not  do  to  thin  it  down  with 
light  oils,  petroleum  or  any  thing  else,  which  will  volatilize : 
we  must  thin  it  with  something  that  has  no  tendency  to  evapo- 
rate whatever.  We  can  only  accomplish  that  by  the  means  I 
have  before  mentioned,  —  by  mixing  a  fixed  oil  with  it.  The 
question  is,  which  fixed  oil  it  should  be.  Sperm  oil  is  less 
liable  to  oxidation  than  some  others,  and  it  would  seem  to  be 
better  on  that  account.  Sperm  oil  is  lighter,  thinner:  it  has 
less  specific  gravity  than  some  other  oils,  and  it  is  a  little  more 
suitable  on  that  account,  perhaps. 

Qup:stion.  What  effect  will  be  produced  by  mixing  gum 
with  a  mineral  oil? 

Professor  Ordway.  It  will,  of  course,  tend  to  increase  its 
adhesiveness,  or  cohesion.     It  will  make  it  more  like  tar ;  and, 
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of  course,  the  more  like  tar  it  is,  the  gre^iter  the  friction.  We 
do  not  want  any  thing  which  is  so  hard  to  pull  apart  as  tar  or 
resin.  Resin  itself  is  never  quite  solid.  If  you  put  a  mass  of 
resiu  as  big  as  your  j5st  on  this  table,  in  the  course  of  time  it 
will  flatten  out.  It  adheres  quite  as  much  to  any  other  body 
as  itself.  If  we  let  it  spread  out  on  this  table,  we  cannot  get  it 
off  again  without  using  a  great  deal  of  force ;  whereas  oil  will 
pull  apart  very  readily.  The  particles  of  resin,  so  to  speak,  felt 
together,  interlock  each  other,  and  make  a  tough  mass ;  whereas 
the  particles  of  oil  seem  to  be  spherical,  and  roll  over  each  other 
with  ease. 

Mr.  Atkinson.  I  understand  that  in  some  of  these  mineral 
oils,  although  no  gum  is  put  in,  a  certain  apparently  resinous, 
gummy  residuum  is  to  be  found,  according  to  the  manner  in 
which  the  petroleum  has  been  converted  into  lubricating  oil. 
Am  1  right,  there  ? 

Professor  Ordway.  That  is  the  case.  All  the  petroleum 
oils  that  we  have  examined,  I  think,  show,  when  treated  with 
Roth's  liquid,  a  slight  amount  of  matter  which  is  gummy, 
sticky.  It  forms  a  black  film  on  the  surface  of  the  acid. 
Whether  this  exists  in  petroleum  in  such  a  form  as  to  interfere 
with  its  lubricating  qualities,  I  cannot  say.  The  amount  is 
commonly  so  slight  tliat  I  think  it  can  be  entirely  neglected. 
In  most  of  the  oils  that  we  have  examined  in  the  last  three 
months,  we  have  found  the  amount  very  small :  but  it  is  always 
there;  and,  owing  to  its  presence,  we  can  generally  detect 
petroleum  in  an  oil  if  it  is  there  to  the  extent  of  ten  per  cent. 
Of  course,  if  there  is  only  a  very  small  amount,  it  takes  an 
experienced  eye  to  see  it. 

Question.  Has  there  not  been  an  improvement  since  this 
investigation  was  started  ? 

Professor  Ordway.  I  am  very  happy  to  say  that  there  has 
been  a  great  improvement  in  oils  since  this  investigation  was 
started.  I  think  it  argues  very  well  for  the  wisdom  of  starting 
this  investigation. 

A  Member.  Crude  petroleum  must  have  grown  better  1 
[Laughter.] 

Professor  Ordway.  Let  us  throw  the  veil  of  charity  over 
the  matter.  The  poorest  oils  are  nearest  the  surface  ;  and,  the 
inore  we  draw  of  the  deep  oils,  the  better  oils  we  shall  get. 
The  producers  are  getting  deeper  down,  and  perhaps  that  is 
the  explanation. 
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Question.  Do  you  find  a  different  proportion  of  gum  in 
the  different  oils  ?  And  what  is  the  difiference  in  that  respect 
between  mineral  and  animal  oils  ? 

Professor  Ordway.  This  particular  substance,  which  occurs 
in  mineral  oil,  is  quite  different  from  what  is  shown  in  the  others. 
Gum  occurs  in  the  animal  and  vegetable  oils  only  when  they 
have  been  exposed  to  the  air  for  some  time,  and  become  oxi- 
dized. In  petroleum  oils  it  exists  as  soon  as  they  are  manu- 
factured ;  it  is  there  all  the  time.  I  am  not  aware,  that,  in 
the  Ciise  of  petroleum  oils,  it  is  increased  by  exposure  to  the 
air.     That  is  a  point  I  have  not  been  able  to  determine  yet. 

Question.     Do  you  find  it  is  increased  in  the  other? 

Professor  Ordway.  We  have  not  used  it  long  enough  to 
find  out.  In  all  our  experiments  with  the  machines,  we  have 
only  run  them  a  short  time.  The  machines  that  we  have  are 
calculated  for  a  fifteen  or  twenty  minutes*  run:  we  cannot 
answer  that  question  until  we  get  better  machines. 

A  Member.  As  I  understand  you,  the  further  you  go  with 
these  frictional  experiments  the  less  satisfaction  you  get. 

Professor  Ordway.  That  is  about  the  way,  really.  As  I 
said  in  the  outset,  we  have  been  making  empirical  trials :  we 
have  yet  to  make  trials  which  will  give  us  a  scientific  basis.  It 
was  necessary  to  make  these  empirical  trials,  because  we  found 
some  oils  tliat  were  known  to  be  pretty  bad,  and  it  was  sug- 
gested to  me  that  we  must  make  as  many  trials  as  possible  soon. 
We  have  therefore  been  contented  with  empirical,  or  practical, 
trials  at  first.  Results  from  experiments  on  a  scientific  basis 
are  harder  to  get.  As  I  mentioned  with  reference  to  these  two 
young  men  who  are  experimenting  with  sperm  oil,  we  want  to 
know  what  sperm  oil  is.  They  have  been  at  work  some  three 
months,  and  they  ought  to  have  two  or  three  months  more. 
Their  results  will  be  of  value ;  but  I  do  not  think  they  will  ex- 
haust the  subject,  in  the  time  they  have  to  spend  upon  it.  In 
the  same  way  a  hundred  mattei*s  come  up,  each  of  which  re- 
quires, for  its  scientific  investigation,  months  of  close  study  and 
careful  experiment.  In  any  such  matter,  the  little  light  we  get 
serves  to  make  the  surrounding  darkness  the  more  apparent. 
But  we  have  this  satisfaction,  that  we  have  swept  away  a  great 
deal  of  rubbish ;  and,  when  we  have  cleared  the  ground,  I  hope 
we  shall  be  able  to  build  up  something. 

Question.     Is   this  gum,   which   is  found  in  oil,  what  is 
known  in  the  market  as  paraffine  wax  ? 
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Professor  Ordway.  As  a  general  thing  there  is  more  in  the 
high-grade  oils  than  in  low  grades,  but  we  have  had  some  high- 
grade  oils  which  show  but  very  little  indeed :  there  is  a  differ- 
ence in  the  method  of  manufacture,  I  suppose.  It  exists,  I  sup- 
pose, in  all  the  oils ;  but  in  distilling  and  filtering  it  seems  to  be 
got  out,  to  a  great  extent.  It  is  barely  possible  that  some  of  the 
oils,  which  show  a  small  quantity,  may  be  from  different  wells. 
We  have  no  means  of  judging  whether  the  oils  that  are  brought 
to  us  come  from  Canada,  or  Pennsylvania,  or  from  any  particu- 
lar wells.  We  have  no  information  on  that  point;  but  we 
have  had  oils  of  very  high  grade  that  showed  very  little  of 
it,  and  others  of  a  moderately  high  grade  which  showed  it 
much  more  distinctly.  There  is  something,  also,  no  doubt,  in 
the  care  which  is  used  by  the  manufacturers.  Whether  it  is 
paraffiiie  wax,  or  not,  is  more  than  I  can  say.  We  have  found  so 
very  little  of  it  in  our  trials,  that  it  is  difficult  to  make  out  what 
it  is.  "Paraffinewax"  is  an  indefinite  term, —nobody  knows 
precisely  what  it  is.  There  is  a  substance  which  is  called  "  pet- 
rocene."  I  can  hardly  say  whether  this  is  petrocene.  What 
they  call  "  petrocene  "  is  a  substance  of  a  very  pale  yellow  color. 
This  is  pretty  dark,  and  I  presume  it  is  not  quite  the  same 
thing:  it  probably  contains  some  oxygen.  Most  of  the  sub- 
stances from  petroleum  are  free  from  oxygen :  they  are  simply 
hydrocarbons.     Even  kerosene  oil  will  show  some  of  this  stuff. 

Mr.  Atkinson.  I  would  state,  on  this  point,  that  the  oil- 
manufacturers  have  admitted  that  they  have  not  yet  discovered 
any  method  of  treating  petroleum  which  will  enable  them  to 
remove  entirely  this  dark-brown,  gummy,  adhesive  substance ; 
but  they  say  that  the  quantity  is  much  less  in  one  kind  of  oil 
than  another. 

Question.  In  this  oil  which  is  called  "  stainless  oil,"  which 
is  made  from  paraffine,  has  any  of  this  gummy  substance  been 
found  ? 

Professor  Ordway.  Yes,  sir,  it  is  found  in  that  as  in  the 
others.  We  have  found  none  that  was  entirely  free.  Every 
thing  of  petroleum  origin,  which  we  have  reason  to  suppose 
comes  from  petroleum  wells,  we  have  found  to  contain  it,  more 
or  less. 

Mr.  Atkinson.  It  is  my  function  not  to  fear  to  present  de- 
ductions before  this  Association  from  the  investigations  going 
on.     Whether  they  be  worth  much  or  little,  they  will  perhaps 
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get  you  thinking,  and  it  is  for  those  who  are  skilful  to  ay«nil 
themselves  of  even  hints  that  those  who  know  little  may  pre- 
sent to  them.  You  observe,  undoubtedly,  that  an  attempt  is 
made  to  reach  an  absolutely  scientific  point  in  these  investiga- 
tions, and  that  is  wise  and  well  in  their  conduct:  but  all  your 
practice,  and  all  our  practice  as  manufacturers,  is,  of  necessity, 
empirical ;  we  do  the  best  that  our  knowledge  of  the  science, 
bearing  on  the  question,  will  permit.  Now,  as  these  attempts 
at  reducing  this  subject  of  friction  to  an  absolute  science  have 
been  going  on,  I  have  been  observing  them  from  the  stand-point 
of  the  spinner,  who  must  avail  himself  of  science  just  as  far  as 
circumstances  will  permit,  and  who  can  go  no  further;  and, 
although  absolute  scientific  results  have  not  been  reached,  there 
have  been  some  points  niJide  manifest,  which,  with  my  limited 
practical  knowledge  of  spinning,  have  seemed  to  me  important 
to  be  presented  to  you,  who  are  practical  spinners,  to  see  just 
what  they  are  worth. 

The  experiments  with  the  machines,  constructed  for  the  pur- 
pose of  testing  the  lubricating  qualities  of  oil,  have  not,  as  has 
been  stated  by  Professor  Ordway,  yielded  definite  results,  for 
which  scientific  accuracy  can  be  claimed  ;  nor  does  it  appear 
that  any  of  the  machines  that  we  have  tried  can  be  made  to  do 
so.  But  certain  deductions  can  be  made  from  these  trials,  and 
by  a  comparison  of  the  results  with  those  obtained  by  Mr.  Wood- 
bury on  our  small  spinning-frame,  by  means  of  the  application 
of  thermometers  to  Che  step  and  bolster  of  each  spindle,  I  think 
we  got  some  facts  that  are  valuable. 

It  appears  that  fluidity  is  an  important  factor  in  a  good  lubri- 
cant for  small  bearings  and  high  speed,  and  that  many  oils,  that 
are  not  among  the  best  at  the  start,  become  good,  when  either 
the  heat  of  the  room  or  the  heat  of  the  bearing  causes  them  to 
become  fluid. 

On  the  other  hand,  some  of  the  oils  that  are  very  fluid,  and 
also  very  volatile,  cease  to  be  good  lubricants,  as  they  evapo- 
rate, and  can  only  be  kept  good  by  constant  renewal  and  the 
use  of  an  excess  in  quantity. 

In  respect  to  one  kind  of  heavy  or  non-fluid  mineral  oil 
possessing  a  high  fire-test  and  a  low  rate  of  evaporation,  the 
step  of  the  spindle  heated  about  nine  and  a  half  degrees,  and 
the  bolster  rail  about  eight  degrees ;  and,  when  thus  heated,  the 
spindles  ran  smoothly,  and  at  a  certain  rate  of  power. 
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A  lighter  or  more  fluid  oil,  also  possessing  a  high  fire-test  and 
a  low  rate  of  evaporation,  worked  a  heat  of  the  step  six  degrees, 
and  bolster  seven  degrees,  and  as  far  as  we  could  ascertain  at 
the  same  rate  of  power  as  the  oil  first  named.  Both  these  oils 
were  safe  and  durable,  and  are  used  in  mills  working  at  a 
minimum  of  cost  and  quantity. 

The  work  of  the  oil  on  the  spindles,  measured  by  the  heat 
developed,  therefore,  confirms  the  deductions  made  from  the  use 
of  the  regular  testing-machines  ;  viz.,  — 

That  in  respect  to  a  good  lubricant  and  safe  oil  for  use  on 
spindles  there  are  now  three  factors  determined. 

1st,  A  high  fire-test,  not  less  than  three  hundred  degrees 
flashing-point. 

2d,  A  low  rate  of  evaporation,  not  exceeding  five  per  cent 
in  twelve  hours,  at  one  hundred  and  forty  degrees. 

3d,  Fluidity. 

These  qualities  can  all  be  obtained  in  the  same  oil,  and  are 
all  to  be  found  in  some  of  the  best  oils  now  in  the  market. 

Fluidity,  to  a  sufficient  degree,  can  also  be  imparted  to  a 
heavy  or  non-fluid  mineral  oil  by  the  admixture  of  pure  winter 
sperm,  or  pure  neat's-foot  oil. 

If  I  am  wrong  in  calling  special  attention  to  these  points, 
Professor  Ordway  will  coiTect  me. 

Now,  I  wish  to  call  your  attention  to  some  questions  in  this 
connection,  that  seem  to  me  of  great  importance.  I  submit  the 
theory,  and  you  will  say  whether  your  experience  confirms  it  or 
not. 

I  have  always  been  under  the  impression,  that  the  excess  of 
power  often  required  in  starting  in  the  morning,  and  the  bad 
work  that  often  ensues  on  damp  mornings,  or  on  mornings  fol- 
lowing cool,  damp  nights,  were  to  be  attributed  to  the  contrac- 
tion of  cotton  spindle-banding.  In  all  the  discussion  of  this 
question  of  banding,  reference  has  been  made  to  an  assumed 
contraction  of  the  bands,  by  every  one  with  whom  I  have  con- 
versed on  the  subject.  You  may,  therefore,  be  surprised,  when 
Mr.  Woodbury  proves  to  you,  that  neither  humidity  nor  dryness 
contracts  a  cotton  spindle-band  of  any  common  kind,  except 
perhaps  in  a  very  small  degree,  and  for  a  very  short  time ;  but 
that  the  exposure  of  the  banding  to  humidity  causes  the  band 
to  stretch,  and  to  remain  stretched,  so  that  the  bad  work  must 
be  attributed  to  the  want  of  tension  in  the  bands,  and  not  to  an 
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excess  of  tension ;  and  the  excess  of  power  required,  especially 
on  some  Monday  mornings,  must  be  sought  in  some  other  cause 
than  contraction.  I  think  I  shall  show  you  that  when  you  use 
an  excess  of  power  on  a  Monday,  or  any  other  morning,  you  are 
exerting  such  power  in  stretching  all  your  spindle-bands  ;  that 
you  are  thereby  making  conditions  for  bad  work,  and  that  you 
do  not  get  back  to  good  even  yarn  until  after  you  have  re- 
adjusted almost  all  your  bands. 

Let  us  assume  certain  conditions,  to  wit :  — 

A  hot,  damp  dog-day. 

A  cool,  damp  September  night. 

An  oil  on  the  spindles  that  does  not  become  fluid  until  the 
bearings  are  heated  four  or  five  degrees. 

In  the  hot,  damp  day  your  bands  all  become  moist ;  they 
remain  moist  all  night,  and  in  the  morning  are  all  in  condition 
to  be  stretched  when  pulled  upon,  although  while  at  rest  they 
may  contract  a  very  little. 

In  the  cool  night  the  oil  ceases  to  be  fluid,  partly  on  account 
of  the  coolness,  partly  because,  when  at  rest,  in  an  even  tem- 
perature, it  is  less  fluid  than  when  worked. 

In  the  morning  every  bearing  sticks ;  you  apply  your  power 
and  you  need  an  excess,  not  only  to  overcome  the  inertia  of  the 
metal,  but  also  to  create  the  heat  to  make  your  oil  fluid.  The 
moment  you  apply  your  power,  you  stretch  every  band  to  its 
utmost :  your  works  run  badly ;  you  lose  twist.  You  find  fault 
with  the  cotton  and  the  roll-covering ;  but  is  not  the  fault  to  be 
divided  between  the  oil  and  the  cotton  band  ?  Am  I  not  right 
in  my  inference,  that  you  do  not  get  good  work  again  until  you 
have  re-adjusted  all  your  bands  ? 

What  are  the  remedies  ? 

Ist,  Put  more  steam-pipe  in  a  spinning-room  and  not  less 
than  in  other  departments,  as  is  now  your  practice. 

2d,  Let  heat  into  your  spinning-room  on  cool  nights  succeed- 
ing hot  dog-days  before  starting  work. 

8d,  In  winter,  keep  on  the  steam  over  Sunday,  and  do  not 
start  spinning  in  a  cold  room  even  on  a  dry  day,  because  even  a 
dry  cotton  band  will  stretch. 

4.  If  there  is  any  virtue  in  the  composite  band  made  of  linen 
and  cotton  submitted  to-day,  try  that. 

In  other  words,  the  conditions  of  good  spinning  must  be  to 
have  the  bearings  in  condition  to  start  with  the  least  excess  of 
power,  and  to  use  a  band  that  will  not  stretch. 
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In  many  mills,  T  am  aware  these  rules  are  partly  or  wholly 
established  already  ;  but  in  many  more  some  or  all  of  them  are 
not  practised,  especially  in  the  dog-days.  If  I  were  in  charge 
of  a  mill,  I  should  test  these  observations  by  overheating  my 
spinning-rooms  two  hours  before  starting.  I  would  not  put  less 
steam-pipe  in  a  spinning-room  than  in  other  departments,  as  is 
sometimes  the  practice. 

Having  observed  the  facts  in  respect  to  the  stretching  of  cot- 
ton banding,  especially  that  protected  by  a  solution  of  parafiQne 
wax  which  stretched  worse  than  any  other,  it  occurred  to  me 
that  a  composite  band  might  be  made  to  serve  a  good  purpose. 
I  had  no  special  reason,  except  that  I  knew  experiments  had 
been  made  with  worsted  bands,  nor  did  I  know  that  cotton  and 
linen  had  ever  been  used  before. 

I  sent  to  the  Silver  Lake  Company  for  some  cotton  bands 
with  linen  core,  and  the  same  with  worsted  core,  and  afterward 
had  some  bands  made  of  cotton  and  linen  twist,  and  some  cable- 
laid  bands  of  cotton  and  linen.  Mr.  Woodbury  will  give  you 
the  result  of  the  tests  of  these  bands. 

It  appears  that  the  same  humidity  that  causes  cotton  to 
stretch  causes  linen  to  shrink ;  and  therefore,  if  the  two  fibres 
are  combined  mechanically  in  the  right  way,  you  have  a  com- 
pensation band. 

Professor  Ordway  explains  the  reason.  The  fibre  of  cotton 
is  a  spiral,  twisted  nbbon.  Humidity  relaxes  the  twist,  and 
causes  each  fibre  to  extend  in  length. 

The  fibre  of  flax  is  a  straight,  jointed  cylinder.  Humidity 
swells  it  laterally ;  and,  if  the  fibres  are  twisted  together,  the 
expansion  of  the  fibre  hardens  the  twist,  and  shortens  the 
strand. 

Here  seems  to  be  a  sound  principle ;  but  the  difficulty  comes 
in  fastening  the  ends.  The  band  is  hard,  and  the  knot  is  an 
obstruction.  If  you  cannot  fasten  without  a  knot,  you  may  at 
least  use  a  more  open  V  in  your  whorl,  as  the  danger  of  slip- 
ping will  be  less  in  this  band  than  in  cotton  if  it  is  put  on  with 
a  uniform  tension. 

I  trust,  however,  that  Mr.  Draper  has  solved  this  difficulty  of 
fastening  the  ends  of  the  bands.  If  he  has  not,  he  knows  the 
dreadful  consequences  with  which  he  is  threatened. 

We  desire  to  say  that  the  matters  treated  in  this  statement 
are  suggestions  from  our  partial  tests,  and  are  not  yet  complete. 
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To  prove  them  will  require  longer  time,  and  a  series  of  minute 
observations  with  the  spinning-frame.  We  lost  a  good  deal  of 
time  in  attempting  to  apply  dynamometers,  and  in  proving 
that  our  anti-frictional  machines  were  not  suitable  for  our  pur- 
poses. 

I  now  wish  to  call  your  attention  to  another  of  our  observa- 
tions, while  testing  oil  on  our  small  frame,  which  may  mean 
something  and  may  not. 

If  the  rotary  motions  of  a  spinning-frame  impart  a  side  way 
vibration  to  the  frame  or  its  Jittachments,  such  a  vibration  must 
result  in  the  wearing  away  of  the  bearings  of  the  spindles  on 
one  side.  I  understand  that  this  wear  has  frequently  happened, 
and  that  in  some  special  cases  there  has  been  a  very  rapid  dete- 
rioration of  the  spindles,  steps,  and  bolsters  from  such  wearing 
on  one  side,  and  of  course  such  wear  implies  the  requirement  of 
more  and  more  power,  with  increasingly  bad  results  in  the  qual- 
ity of  the  yarn. 

Our  little  frame  is  six  feet  long,  and  contains  twenty-four 
Sawyer  spindles  on  one  side.  In  order  to  support  the  ther- 
mometers by  which  we  measure  the  heat  of  the  steps,  we  at- 
tached a  board  five  feet  and  a  half  long,  five  inches  wide,  and 
seven-eighths  of  an  inch  thick,  distant  five  inches  from  the 
frame,  and  fastened  to  it  at  each  end. 

The  rotary  motion  of  the  machine  imparts  to  this  board  a 
very  curious  sideway  vibration,  having  a  certain  rhythm  accord- 
ing to  the  speed  of  the  machine.  From  a  dead  point  as  to  the 
whole  board,  the  vibration  rises  to  a  maximum  in  a  certain  time, 
which  vibration  is  marked  by  a  double  curve  from  a  central 
dead  point;  after  reaching  its  maximum,  it  recedes  until  the 
whole  board  is  still,  then  repeats,  and  so  on.  It  is  clear  that 
the  spindles  must  be  affected  by  the  same  causes  that  vibrate 
the  board,  and  that  they  must  be  worn  away  on  one  side. 
It  seems  to  us  that  a  remedy  may  be  found  for  this  mode  of 
vibration. 

NoTK.  —  Since  making  this  observation  on  our  experimental  frame,  I 
have  observed  the  working  of  many  frames  in  several  different  mills,  and  I 
find  a  very  great  difference  in  this  matter  of  lateral  vibration.  In  some 
frames  it  is  scarcely  perceptible,  in  others  excessive:  it  does  not  appear  to 
follow  the  wei*j:ht  of  the  spindle,  or  the  full  or  empty  bobbin ;  neither  is  it 
to  be  attributed  to  the  drag  of  the  traveller.  Our  experimental  frame  had 
neither  bobbin  nor  traveller  attached.  It  has  been  suggested  that  the  cause 
of  vibration   is  in  the  motion  of  the  spindles  themselves,  and  cannot  be 
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avoided  ;  but  it  seems  liardly  possible  that  so  many  spindl«^s  could  work 
such  uniform  rhythm  in  the  vibration,  and  I  cannot  but  lM*li(>ve  it  lias  some- 
thing to  do  with  the  cylinder  or  oth(*r  operatin^^f  i^irts  of  the  nuichine  ;  and 
that  if  the  spindle-rail  were  cut  off  from  the  frame  by  a  buffer  of  lead, 
wood,  or  rubber,  it  might  prevent  the  action  of  tlie  vibi*atiiig  forcu,  whatever 
it  may  be. 

Mr.  Birkenhead.  Is  there  any  loss  of  speed  in  the  stretch- 
ing of  the  band? 

Mr.  Atkinson.  That  Mr.  Woodbury  can  tell  you,  when  he 
speaks  of  the  experiment  he  has  made  on  bands. 

REMARKS  OF  C.  J.  IL  WOODBURY,  ESQ. 

Mr.  President, — While  making  some  experiments  upon  the 
power  requisite  to  operate  a  spinning-frame  under  certain  differ- 
ent conditions,  I  found  that  the  power  required  to  drive  the 
frame  varied  so  much  with  the  tension  of  the  bands,  that  this 
varying  circumstance,  for  puij)0ses  of  experiment,  must  be 
eliminated,  by  having  an  equal  tension  to  tlie  band  turning  each 
spindle,  that  this  tension  must  be  known,  and  preserved  con- 
stant. These  requirements  seem  equally  important  for  economy 
of  production.  To  turn  the  spindles  with  a  constant  band-ten- 
sion just  sufficient  to  produce  the  desired  twist  without  slipping 
on  the  whorl,  and,  on  the  other  hand,  avoiding  an  excessive 
stress  which  would  cause  unnecessary  friction,  I  believe  would 
lead  to  a  saving  of  power  greater  than  that  claimed  by  any 
spindle-maker  for  his  spindle  over  those  of  his  competitors. 
That  is,  the  difference  of  power,  caused  by  correct  and  false 
band-tension,  is  greater  than  that  between  any  two  rival  spin- 
dles. By  weighing  the  band-tension  in  various  mills,  it  was 
found  that  the  practice  of  tying  bands  lacked  uniformity.  As 
an  example  of  this  variation,  in  one  mill  the  bands  on  a  single 
coarse  frame  are  reported  to  vary  from  one  to  sixteen  pounds ; 
in  anotlier  mill,  on  finer  work,  taking  a  number  of  spindles  at 
random,  the  variation  was  from  one-liJilf  to  two  and  a  half 
pounds ;  and  in  a  third  mill  the  band-tension  was  between 
the  limits  of  one-fourth  to  five  pounds.  Now  this  haphazard 
method  seems  hardly  mechanical. 

Is  it  not  worth  while  for  each  spinner  to  learn  the  proper 
band-tension  required  for  his  special  work,  and  then  endeavor 
to  keep  within  those  limits?  The  changes  constantly  occurring 
in  the  cotton  bauds  used,  present  an  obstacle  to  carrying  out 
these  plans. 
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In  accepting  the  invitation  of  your  Board  of  Government, 
I  do  not  expect  to  impart  any  new  information  upon  the 
question  of  changes  in  length  of  bands,  except  so  far  as  to  give 
matters  of  detail  connected  with  accurate  measurements  of 
these  alterations  in  a  number  of  bands.  These  measurements 
were  taken  by  the  following  method:  Two  upright  posts  were 
firmly  fastened  against  the  wall,  about  ten  feet  from  each 
other :  the  samples  of  banding  were  extelided  between  these, 
one  end  being  fastened  to  a  hook,  and  the  other  passing  over 
a  leading  pulley  to  a  weight.  In  order  that  the  fibre  of  which 
these  bands  were  composed  would  be  as  free  as  possible  to 
expand  and  contract,  it  was  desirable  to  use  a  light  weight. 
By  experiment,  I  found  that  with  a  weight  of  two  and  a  quarter 
pounds,  the  band  deflected  only  one-tenth  of  an  inch  from  a 
straight  line.  A  scale  against  the  wall  connected  the  tops  of 
the  upright  posts ;  and  a  sliding  framework  carried  two  plumb- 
lines  (fine  wires),  hung  at  right  angles  to  the  banding.  When 
the  samples  had  been  under  tension  of  the  weight  about  two 
hours,  this  framework  was  slid,  until  the  wires  coincided  with 
the  division  one  hundred  inches  on  the  scale ;  then  the  corre- 
sponding length  was  marked  on  the  banding  with  red  cotton, 
and  this  point,  also  one  hundred  inches  from  the  extreme  end 
of  the  sample,  was  used  to  measure  the  dilatation  in  length, 
by  sliding  the  framework  until  the  plane  of  the  wires  coincided 
with  the  mark,  then  reading  the  distance  on  the  scale  above. 
In  this  manner  I  have  taken  about  forty-five  hundred  readings, 
all  of  which  were  measured  upon  the  same  scale,  and  under 
equal  conditions  of  accuracy,  during  a  period  of  three  and  a 
half  months.  The  apparatus  was  simple  and  rude  in  general 
construction,  but  it  was  sufficiently  accurate  to  indicate  a 
variation  of  less  than  one-fiftieth  of  one  per  cent  in  the  length 
of  the  samples  of  banding. 

It  must  not  be  understood  that  by  this  method  I  assume  to 
reproduce  the  exact  circumstances  to  which  a  spinning-band 
is  subjected  when  in  operation,  but  simply  to  maintain  the 
bands  subject  to  a  constant  tension,  under  the  conditions  given 
above,  which,  being  applied  in  an  identical  manner  to  each 
sample,  yield  comparative  results,  giving  the  correct  relations 
of  these  samples  to  each  other  when  acted  upon  by  the  same 
specific  causes. 

A  wet  bulb  hygrometer  hung  near  the   banding,  and   the 
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readings  were  noted  whenever  a  measurement  of  banding  was 
taken.  From  the  comparison  of  the  relative  humidity,  temper- 
ature, pressure  of  the  vapor  in  the  atmosphere,  and  grains 
of  water  per  cubic  foot  of  air,  it  was  observed  that  the  changes 
varied  with  the  differences  of  the  relative  humidity,  and  also 
increased  with  the  continual  tension  of  the  weights. 

Referring  you  to  the  diagram  showing  the  changes  in  the 
length  of  the  bands,  we  ^'took  the  weather  as  it  came,''  until 
the  twenty-third  of  January,  when  we  endeavored  to  reproduce 
the  conditions  of  a  dog-day,  by  admitting  steam  into  the  room, 
until  the  desired  humidity  and  temperature  were  obtained. 
Although  the  temperature  was  not  in  excess  of  that  frequently 
reached,  yet  the  effect  of  the  moisture  made  the  room  seem 
much  warmer ;  and  swarms  of  insect-life  threw  off  their  winter 
torpor,  and  issued  from  the  cracks  in  the  floors.  This  moist 
atmosphere  caused  all  the  bands,  except  the  one  with  the  linen 
core,  to  stretch.  On  the  twenty-sixth  of  March  the  same 
experiment  was  repeated,  with  similar  results.  With  slight 
increase  of  humidity,  the  bands  contracted  very  slightly ;  and, 
with  large  increase  of  humidity,  the  same  bands  stretched. 

Moisture,  causing  cotton  fibres  to  expand  laterally,  shortens 
the  length  of  the  fibre  by  increasing  its  twist ;  if  by  excessive 
moisture  the  twist  is  increased  largely,  the  fibres  would  be  freed 
from  the  interlocking  of  the  convolutions  to  such  an  extent, 
that,  if  there  was  a  tension  upon  the  whole  cord,  it  would  be 
lengthened  by  the  slipping  of  the  fibres  upon  each  other.  On 
the  other  hand,  if  the  band  had  been  stretched  to  the  limit  of 
elasticity,  the  fibres  would  be  drawn  in  such  close  union  that 
they  could  not  separate  easily,  and  only  the  contracting  effects 
of  moisture  would  be  shown,  without  being  followed  by  exces- 
sive stretching. 

With  different  textiles,  these  changes  would  cause  variation 
to  the  extent  that  the  adhesion  of  the  fibres  to  each  is  changed 
by  alterations  in  their  diameter. 

Mr.  Edward  Atkinson  suggested  that  an  absolute  band  might 
be  obtained  by  combining  different  fibres  in  a  proper  manner. 
It  was  considered  essential  that  the  outside  of  the  band  should 
be  of  cotton,  as  this  seems  to  be  the  only  substance  used  for 
textile  bands,  which  does  not  polish  long  before  worn  out. 
Two  bands  of  this  description  were  made,  with  cotton  braided 
outside,  one  of  them  with  linen,  and  the  other  with  worsted. 
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core.  This  method  of  combining  the  two  fibres  I  believe  to  be 
original  with  Mr.  Atkinson.  Cotton  and  linen  have  been 
twisted  together  by  others ;  but  such  combination  does  not 
wholly  accomplish  the  object,  as  the  linen  seems  to  lack  suflS- 
cient  resilience  to  check  the  stretch  of  the  cotton,  when  the 
linen  threads  are  twisted  among  the  cotton.  I  have  been  in- 
formed that  cotton  and  linen  bands  have  been  successfully  used 
for  wet-twisting  by  Mr.  T.  Merrick  of  Holyoke.  Mr.  Edward 
Kilburn  writes  that  worsted  bands  were  once  used  for  cotton- 
spinning  at  Lonsdale,  and  resulted  in  a  saving  of  one-sixth  of 
the  power,  until  the  expiration  of  about  two  months,  when 
they  became  so  polished  by  wear  that  it  was  necessary  to  teke 
them  off. 

In  three  months  and  a  half  the  linen-core  banding  stretched 
one  per  cent,  and  cotton  banding  five  per  cent.  The  daily 
results  given  are  the  average  of  a  number  of  readings. 

Your  attention  is  called  to  the  fact,  that,  while  the  band 
with  worsted  core  changes  in  coincidence  with  the  variations  of 
the  relative  humidity  of  the  atmosphere,  the  band  with  lineu 
core  changes  in  an  inverse  manner.  * 

With  this,  I  submit  the  chart,  and  the  results  of  the  obser- 
vations upon  which  they  are  b^ised. 

(See  pages  73-74  post.^ 

Mr.  Birkenhead.  Have  you  discovered  any  difference  in 
the  rate  of  motion  of  a  pulley  driven  by  an  elastic  band? 

Mr.  Woodbury.    No,  sir. 

Mr.  Birkenhead.  I  ask  for  this  reason.  Previous  to  the 
war  I  was  employed  as  a  machinist  in  a  mill;  and,  my  attention 
being  at  one  time  called  to  two  spinning- frames  which  were  run- 
ning at  different  rates  of  speed,  I  was  led  to  investigate  the  mat- 
ter. The  overseer,  who  was  at  the  time  competing  with  others 
in  other  mills,  had  noticed  that  there  was  a  difference  in  the 
production  of  the  two  frames,  and  was  naturally  anxious  to 
remedy  the  difficulty.  If  I  recollect  aright,  there  was  a  differ- 
ence of  from  six  to  eiufht  revolutions  in  the  speed  of  the  front 
rolls,  which  made  a  difference  of  over  ten  per  cent  in  the  pro- 
duction. I  spent  some  time  in  endeavoring  to  ascertain  the 
cause.  I  placed  my  hands  on  the  pulleys  to  see  if  I  could  dis- 
cern any  difference  in  temperature,  but  all  seemed  perfectly 
cool,  with  no  indication  of  slip  or  friction.  I  compared  the  twist 
gears  and  the  cylinder  gears,  and  found  them  all  to  agree.     I 
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measured  the  pulleys  on  the  frames  and  counter-shafts,  and 
found  no  appreciable  difference  in  the  size.  There  were  two 
countershafts  between  the  loosing  frame  and  the  line-shaft,  re- 
quiring three  belts  to  transmit  the  motion.  I  puzzled  over  the 
matter  for  some  time,  but  was  unable  to  account  for  the  loss,  and 
finally  let  the  matter  drop.  The  difference  in  speed  was  nothing 
unusual,  however,  as  in  my  previous  experience  I  had  found  it 
an  exception,  rather  than  a  rule,  to  find  two  frames  running  the 
same  speed. 

Twelve  or  thirteen  years  pjissed  by,  until  one  hot  day  in 
summer,  when  I  was  travelling  in  the  cars,  having  on  a  straw 
hat  with  an  elastic  string  attached,  I  found  myself  winding  this 
string  around  my  finger,  and  noticing  that  one  inch  of  it  was 
suflBcient  to  stretch  several  times  around  according  to  the  tension 
I  put  upon  it.  I  conceived  the  idea  that  here  was  the  solution 
of  the  mj'stery  of  the  difference  of  the  speed  of  the  frames, 
being  well  aware  of  the  great  amount  of  elasticity  of  a  leather 
belt.  (For  the  benefit  of  those  that  have  not  given  this  subject 
much  thought,  nail  one  end  of  a  belt  to  the  floor,  and  pull  on 
the  other.  By  so  doing,  you  can  see  how  accommodating  a  belt  is, 
whether  old  or  new ;  new  being  the  most  pliable  according  to 
the  soundness  of  the  leather.  Let  it  be  about  one  inch  wide,  as 
you  may  not  have  strength  to  stretch  a  wide  belt.)  Now,  sup- 
posing this  to  be  the  case,  we  will  imagine  this  to  be  a  driven 
pulley,  and  this  the  diiver  of  equal  diameter.  Then  suppose 
the  driven  pulley  is  carrying  a  machine  which  acts  as  a  brake  of 
about  one-horse  power  in  resistance  to  motion  of  belt;  this  re- 
sistance all  on  the  upper  side,  as  shown  by  the  straight  line  (in 
practice,  to  get  the  best  results  from  a  belt,  the  sag  should  be  on 
top).  The  resistance  of  the  driven  to  that  of  the  driver  creates 
a  stretch  of  the  belt,  of,  say,  one-half  inch  in  twelve,  making 
twenty-four  inches  of  belt  twenty-five  inches  long:  this  stretched 
belt  passes  on  to  the  driver  pulley,  and  remains  in  this  condi- 
tion until  it  is  about  to  leave  the  pulley,  when  it  contracts  itself 
to  its  natural  condition,  namely  twenty-four  inches  long  on  the 
sag  side,  which  passes  on  to  the  diiven  pulley  in  its  unstretched 
condition ;  it  will  readily  be  seen  by  this,  that  the  driver  will 
have  to  perform  twenty-five  turns  to  the  driven  twenty -four.  In 
other  words,  suppose  we  put  on  an  elastic  or  rubber  string  that 
will  stretch,  by  a  suitable  resistance,  one  inch  into  two  :  we  then 
have  two  tui'us  of  the  driver  to  one  of  the  driven.     As  I  have 
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before  stated,  there  were  three  belts  between  the  line-shaft  and 
the  frame :  this  being  the  case,  we  find  it  necessary  to  multiply 
the  half-inch  stretch  by  three,  which  gives  us  in  round  numbers 
twenty-five  turns  on  the  line-shaft  to  twenty-two  on  the  frame, 
supposing  all  the  pulleys  alike  in  size. 

Engineers  that  have  figured  on  the  speed  of  machinery  from 
the  first  motion  find  themselves  invariably  come  short  of  the 
result  sought  for,  unless  their  long  experience  has  taught  them 
to  look  out  for  what  they  would  naturally  call  slip  of  belts,  and 
take  it  for  granted  that  there  lies  the  cause  of  deficiency.  I 
would  here  suggest,  that  a  belt  might  be  made  non-elastic  by 
cementing  on  its  back  a  non-elastic  substance. 

Professor  Whitaker.  The  stretching  and  shrinking  of  a 
band  or  belt  undoubtedly  affect  the  relative  number  of  turns 
of  the  two  pulleys  which  it  connects,  as  Mr.  Birkenhead  has 
inferred.  The  ordinary  theory  is  correct  enough  for  most 
practical  purposes.  It  assumes  that  the  inner  surface  of  the 
belt,  or  the  surface  which  touches  the  face  of  the  pulley,  is  flexi-' 
ble^  but  not  elastic ;  in  other  words,  that  this  surface  bends,  but 
does  not  stretch  or  shrink :  the  belt  is  supposed  not  to  slip  on 
either  pulley.  It  follows  that  the  face  surfaces  of  both  pulleys 
and  the  inner  surface  of  the  belt  run  with  the  same  speed,  and 
that  the  number  of  turns  of  the  driver  divided  by  that  of  the 
follower  equals  the  diameter  of  the  follower  divided  by  that  of 
the  driver. 

Again,  if  an  unstretched  band  or  belt  be  laid  upon  the  face 
of  a  pulley,  its  outer  surface  is  stretched,  and  its  inner  surface 
is  compressed  or  shrunken  in  length,  while  about  half  way 
between  the  outer  and  inner  surfaces  is  a  layer  of  fibres  which 
are  neither  stretched  nor  shrunken.  This  may  be  called  the 
neutral  layer.  An  approximate  rule,  that  is  more  correct  in 
some  cases  than  the  one  just  cited,  assumes  that  the  straight 
parts  of  a  band  or  belt  run  with  the  same  speed  as  the  neutral 
layer,  and  that,  no  matter  how  much  the  band  or  belt  is 
stretched,  the  neutral  layer  is  still  half  way  between  the  outer 
and  inner  surfaces.  Whence  the  rule  that  the  number  of  turns 
of  the  driver  divided  by  that  of  the  follower  equals  the  sum  of 
the  diameter  of  the  follower  and  the  thickness  of  the  band  or 
belt,  divided  by  the  sum  of  the  diameter  of  the  driver  and  the 
thickness  of  the  band  or  belt. 

When  the  elasticity  of  the  band  or  belt  is  taken  account  of, 
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the  resulting  rule  becomes  more  complicated.  If  two  lines  be 
drawn  across  the  inner  surface  of  an  elastic  belt,  square  with 
the  length  of  the  belt  and  near  to  one  another,  these  lines  will 
be  nearer  to  one  another  when  they  are  both  on  the  slack  side, 
than  when  they  are  both  on  the  tight  side  of  the  belt.  For  the 
slack  side,  being  under  less  tension  than  the  tight  side,  shortens 
on  account  of  the  elasticity  of  the  belt.  When  the  two  lines 
touch  the  face  of  either  pulley,  their  distance  apart  is  least 
when  they  are  nearest  to  the  slack  side  of  the  belt.  The  belt 
then  creeps  on  the  surfaces  of  the  pulleys,  and  produces  that 
polishing  of  the  faces  that  has  been  observed  so  often.  It  is 
evident  that  the  belt  creeps  backward  upon  the  surface  of  the 
driver,  and  forward  upon  the  surface  of  the  follower,  in  both 
cases  toward  the  tight  side  of  the  belt;  and  we  may  conclude 
that,  on  account  of  this  creeping,  the  surface  of  the  driver  gains 
a  little  upon  that  of  the  belt,  while  the  surface  of  the  belt 
gains^  a  little  upon  that  of  the  follower ;  still  more,  then,  does 
the  sui-face  of  the  driver  gain  on  that  of  the  follower. 

But  there  is  still  another  way  in  which  the  elasticity  of  the 
belt  enables  the  driver  to  gain  upon  the  follower.  The  friction 
between  the  pulleys  and  the  belt  hinders  the  belt,  to  some 
extent,  from  shrinking  upon  the  driver,  and  from  stretching 
upon  the  follower.  It  results  that  the  same  portion  of  the  belt 
will  measure  a  longer  distance  upon  the  face  of  the  driver  than 
upon  the  face  of  the  follower,  or  that  the  driver  must  turn 
more  times  than  the  follower  to  carry  the  belt  around. 

Then  both  the  elasticity  and  the  degree  of  tension  of  a  band 
or  belt  afiFect  the  ratio  of  the  number  of  turns  of  the  driver  to 
that  of  the  follower ;  and  if  any  two  spindles  of  a  ring-frame 
make  exactly  the  same  number  of  turns  per  minute,  it  is  only 
by  a  strange  coincidence  that  they  do  .so. 

Mr.  Atkinson.  In  considering  the  effect  of  the  first  start- 
ing of  the  frames  in  the  morning,  I  have  assumed,  that,  if  the 
spindles  stick  from  the  chilling  or  want  of  fluidity  in  the  oil, 
the  strain  will  come  upon  the  band  next  the  wheel,  and  the 
whole  power  will  be  concentrated  on  one  side  of  the  band, 
which,  if  then  damp,  will  be  at  once  stretched  to  its  utmost. 

Mr.  Dbapeb.  I  have  been  requested  to  make  the  following 
motion,  which  I  do  now  make :  that,  in  order  to  meet  the  ex- 
penses of  the  coming  year,  the  Board  of  Government  be,  and 
they  hereby  are,  authorized  to  lay  such  an  assessment  upon  the 
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members  of  the  Association  as  in  their  opinion  is  required,  not 
exceeding  in  amount  ten  dollars,  as  limited  by  the  by-laws. 
This  motion  was  carried  without  dissent. 
Mr.  Draper.     This  matter  of  banding  spinning-frames  as  a 
practical  thing  has  been  forced  upon  me,  and  I  have  given  it  as 
much  attention  for  the  last  ten  or  twelve  years,  perhaps,  as  any 
other  man.     I  have  had  a  very  deep  interest  in  it,  and  as  far 
back  as  seven  or  eight  years  ago,  being  greatly  perplexed  with 
the  contradictory  tests  of  the  dynamometer  with  regard  to  the 
different  spindles,  I  made  up  my  mind  that  it  was  just  as  ut- 
terly impossible  to  compare  one  witli  another  from  any  tests  we 
could  get,  without  knowing  the  tension  of  the  bands,  as  it  would 
be  to  try  that  friction-machine  by  the  different  results  which 
have  been  set  out  here.     In  fact,  taking  a  Sawyer  spindle-frame, 
and  banding  it  one  way  and  banding  it  as  it  was  banded  in  the 
mill  where  it  was  found,  it  would  vary  thirty-six  per  cent  in  the 
power  required  to  drive  the  spindles.     Now,  I  said  seven  years 
ago,  I  was  going  to  find  out  some  way  to  ascertain  the  tension 
of  the  bands.     I   have  asked  a  great  many  men  here,  and   a 
great  many  elsewhere,  "  How  much  lateral  pull  is  there  to  the 
band  in  the  spinning-frame  ?    How  much  in  your  practice  ?  "    I 
never  found  one  who  would  make  an  estimate.    One  of  my  sons 
had  been  to  the  School  of  Technology  here,  and  I  thought  I 
would  give  him  a  practical  question.     So  I  said  to  him,  "  There 
is  some  way  by  which  we  can  ascertain  the  tension  of  bands ;  I 
want  you  to  find  it  out."     He  went  to  work  and  took  a  bolster 
and  step  out  of  a  frame,  drilled  a  hole  through  the  spindle 
above,  put  a  wire  through  the  spindle,  and  then  applied  a  spring- 
balance  to  bring  it  to  the  point  where  it  belonged.     That  was  a 
practical  test.     Then  we  tied  the  bands  with  different  tensions, 
and   we  very  soon  found  that  the  difference  in    the   different 
bands  was  simply  astounding.    I  thought  the  matter  over,  talked 
about  it,  and  finally  Mr.  Sawyer,  the  inventor  of  the  Sawyer 
spindle,  taking  that  idea,  went  to  work  and  constructed  some- 
thing by  which  you  can  ascertain  the  tension  of  every  band  on 
each  frame  in  a  few  minutes ;  ascertain  it  just  as  well  as  you 
can  weigh  a  pound  of  butter.     It  is  to  have  that  whorl  [exhibit- 
ing an  implement]  fixed  the  size  of  the  whorl  on  the  frame,  and 
slip  the  band  off;  put  this  straddle  of  the  spindle  and  slip  the 
band  on  this  whorl,  and  then  pull  on  this  scale  until  the  sides  of 
the  whorl  are  together,  just  the  same  as  when  you  weigh  with 
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steelyards ;  you  look  and  see  that  your  beams  are  even,  and, 
when  you  have  done  that,  here  is  a  spring-balance  attached. 
And,  by  the  way,  we  have  thought  it  worth  while  to  patent  it. 
[Laughter.]  You  don't  use  any  thing  that  is  not  patented  ;  you 
won't  even  copy  it.  Now,  then,  you  can  just  look  on  that  index, 
and  see  the  tension  of  those  bands.  Now,  it  has  been  found,  on 
careful  examination,  and  sworn  to  by  two  persons,  that  a  frame 
of  ordinary  spindles  in  one  of  the  l)est  mills  in  New  England 
had  bands  upon  it  that  were  pulling  all  the  way  from  one  to 
sixteen  pounds.  What  do  you  think  of  a  difference  of  sixteen 
hundred  per  cent?  We  have  found,  within  a  few  weeks. 
Sawyer  spindles  banded  with  twelve  pounds  side-pull  to  a 
spindle.  Now,  to  have  an  average,  we  had  an  engineer  go  and 
test  a  frame  with  the  old  form  of  Rabbeth  spindle.  The  frame 
was  taken  just  as  it  had  been  running,  and  it  was  running  first 
rate,  apparently.  That  frame  was  tested,  and  the  pull  of  the 
bands  averaged  only  two  and  a  half  pounds.  Now,  is  that  too 
much  or  too  little  ?  That  is  the  question.  If  it  is  enough,  you 
don't  want  five  pounds,  nor  six,  nor  eight.  If  that  is  enough, 
you  don't  want  any  more.  He  tested  that  frame,  and  the  result 
of  it  was  he  had  sixty-five  hundred  turns  of  the  spindle  (I  think 
one  hundred  and  forty-two  spindles,  or  upwards)  to  the  horse- 
power, —  somewhere  in  that  neighborhood.  He  went  to  another 
mill,  within  a  fortnight  after  that,  where  he  tested  the  bands, 
and  found  the  average  on  a  Rabbeth  spindle  4.80  pounds,  I 
think  it  was.  Now,  I  don't  believe  that  is  what  you  want.  I 
don't  believe  you  know  where  you  are.  I  have  said  for  years, 
that,  where  you  have  twenty  thousand  spindles,  you  could  afford 
to  pay  a  man  five  dollars  a  day,  if  he  would  only  regulate  your 
bands.  You  would  save  power  enough  in  a  steam-mill  to  pay 
for  it,  to  say  nothing  about  wear  and  tear.  The  loss  is  perfectly 
enormous  by  the  amount  of  power  that  is  wasted,  and  the 
amount  of  wear  and  tear.  And  in  addition  to  that  is  the  great 
amount  of  banding  wasted,  where  you  have  eight,  ten,  fifteen, 
or  sixteen-pounds  of  side-pull,  where  you  need  but  three.  We 
went  to  one  mill,  where  some  of  the  spindles  had  been  run 
twenty-two  years,  and  you  would  not  have  known  but  that  they 
were  new,  as  far  as  wear  was  concerned.  We  did  not  find  any 
band  pulling  over  three  pounds.  The  mill  is  making  as  much 
yarn,  and  as  good,  as  any  mill,  and  the  manufacturer  is  getting 
his  yarn,  number  twenty-nine  and  a  half,  spooled  at  less  than 
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one-third  of  a  cent  a  pound.  If  that  amount  of  pull  will  pro- 
duce such  a  result,  you  may  be  sure  that  that  is  the  limit  of 
what  you  want.  We  have  found  the  average  somewhere  from 
three  to  five  pounds. 

Now,  on  this  same  line  we  have  gone  a  step  further.  Seeing 
this  thing,  my  son  conceived  the  idea  that,  taking  this  plan,  you 
can  just  as  well  tie  on  the  bands,  and  know  just  how  tight  you 
are  going  to  tie  them.  We  have  made  an  instrument,  and  tested 
it,  and  are  satisfied  that  by  putting  that  on,  which  is  an  easy 
thing  to  do,  it  is  not  going  to  hinder  much  of  any.  You  can 
just  draw  these  whorls  up  until  the  edges  come  even,  and  have 
the  amount  fixed  at  three  pounds,  or  two  and  a  half,  or  where- 
ever  you  find  it  is  necessary,  and  have  all  your  bands  tight,  and 
pressing  alike. 

I  have  heard  people  say  they  could  tell  when  their  yarn  was 
strong  enough,  without  breaking  it ;  they  could  tell  by  feeling  of 
it ;  and  a  few  years  ago  most  of  our  best  mills  did  not  know  the 
strength  of  their  yarn.  They  might  as  well  say  that  they  could 
tell  how  many  cords  of  wood  they  had,  without  measuring  it.  I 
tell  you,  gentlemen,  that,  with  such  an  easy  and  cheap  way  as 
you  have  of  measuring  the  pull  of  your  bandjii,  you  cannot 
afford  to  waste  the  power,  and  suffer  all  the  evil  consequences 
that  are  coming  from  it,  by  having  them  all  the  way  from  one  or 
two  up  to  ten,  twelve,  fifteen,  or  sixteen  pounds. 

At  this  point,  the  hour  for  recess  having  arrived,  Mr.  Draper 
suspended  his  remarks,  and  a  recess  was  taken  until  two  o'clock. 

AFTERNOON   SESSION. 

The  convention  re-assembled  soon  after  two  o'clock,  Vice- 
President  Cumnock  in  the  chair. 

Mr.  Draper.  If  there  are  any  gentlemen  here  who  are  in- 
terested in  seeing  a  new  plan  for  putting  on  bands  of  the  same 
tension,  I  should  be  very  happy  to  show  it  to  them.  It  is  a 
simple  thing,  and  I  do  not  think  you  would  want  to  be  without 
it.  The  idea  of  it  is,  —  here  is  an  implement  to  slip  right  on  to 
three  spindles,  we  will  say,  right  above  the  whorls.  There  is 
a  whorl  that  comes  to  the  middle  spindle  that  we  want  to 
tie  the  band  to,  —  a  false  whorl,  that  can  go  up,  we  will  say,  a 
quarter  of  an  inch  beyond  the  centre  of  the  spindle,  if  yoti 
please,  so  that  it  will  not  bear  against  it.  Then  there  is  a 
chance  to  regulate  the  tension  of  this  with  a  spring,  so  that, 
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when  you  tie  it  up  until  the  edge  of  this  false  whorl  comes  even 
with  the  other,  you  have  got  what  the  tension  would  be  on  the 
other  whorl.  Then  you  slip  it  right  off  from  this  whorl  on  to  the 
other.  I  do  not  think  it  would  cost  any  more  to  put  the  bands 
on  to  a  mill  in  that  way,  than  it  does  to  put  them  on  in  the  or- 
dinary method  ;  and,  after  3'ou  had  got  them  on,  they  would  be 
worth  a  great  many  times  more.  Mr.  Weeks,  of  the  Lancaster 
mills,  has  just  informed  me  that  he  took  one  of  these  imple- 
ments for  the  purpose  of  ascertaining  the  tension  of  bands 
home  with  him.  He  has  Sawyer's  spindles  throughout,  in  two 
different  mills ;  there  ai*e  some  twenty  thousand  of  them,  more 
or  less.  In  one  of  his  rooms,  I  undei*stood  him  to  say  (if  I  am 
not  right,  he  will  correct  me)  he  found  no  band  of  over  two 
and  a  half  pounds  tension,  and  he  found  some  bands  with  half 
a  pound  tension.  He  went  to  the  other  mill,  and  he  found  one 
band  with  as  low  as  a  quarter  of  a  pound  tension,  and  others 
with  five  pounds  tension,  the  five  pounds  tension  being  invaria- 
bly where  they  had  put  on  new  bands.  And  he  further  says 
that  neither  the  half-pound  pull,  nor  the  quarter-pound  pull, 
made  slack  yarn.  Now,  it  is  not  worth  while  to  be  so  much 
afraid  of  slack  yarn,  that  you  waste  more  power  than  would 
pay  for  any  amount  of  it. 

I  do  not  feel  that  I  ought  to  take  up  any  more  time  now.  I 
have  only  this  to  say :  I  think  I  can  indorse  what  Mr.  Wood- 
bury said  in  regard  to  the  extremes  of  banding  on  the  same 
kind  of  spindles ;  and  I  believe  the  extreme  difference  of  band- 
ing will  make  more  difference  in  your  power  than  there  is 
between  any  of  the  different  spindles,  at  the  same  speed.  But 
do  not  jump  to  the  conclusion  that  there  is  no  difference  in 
spindles  on  that  account,  because,  if  an  improperly  banded 
Sawyer  spindle  will  run  heavily,  an  improperly  banded  large 
spindle  will  run  as  much  heavier.  I  said  here  a  good  many 
years  ago,  when  I  was  first  about  introducing  the  Sawyer 
spindle,  that  people  could  afford  to  pay  twenty-five  cents 
apiece  for  the  poorest  bobbins  to  burn,  rather  than  use  them. 
I  know  I  met  the  objection  almost  everywhere,  that  the  Sawyer 
spindle  would  not  bear  a  poor  bobbin ;  whereas  they  could  use 
any  bobbins  for  the  other  spindles,  and  they  would  be  all 
right.  Now  the  fact  is,  that  the  Sawyer  spindle  will  carry 
a  poor  bobbin  better  than  any  of  them ;  but  you  cannot  afford 
to  put  them  on.    Suppose  we   wanted  to  increase  the  speed 
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of  the  Sawyer  spindle  from  six  thousand  to  seventy-five  hun- 
dred :  as  the  centrifugal  force  is  as  the  square  of  the  veloci- 
ty, while  a  poor  bobbin  might  run  reasonably  well  at  sixty- 
fivfj  hundred,  it  would  do  very  much  harm  on  the  same 
Hpindle  at  seventy-five  hundred.  In  my  experience  of  forty 
years,  I  have  never  known  of  any  way  by  which  we  could  de- 
termine precisely  how  tight  our  bands  were.  Having  discovered 
this  method,  and  made  it  known  to  you,  I  have  no  doubt  you 
will  profit  by  it. 

Mr.  Atkinson.  I  should  like  to  call  attention  to  one  other 
matter  in  this  connection.  I  told  Mr.  Draper  that  we  should 
I^jws  a  vote  of  distrust  on  all  his  patents  at  this  meeting,  if  he 
did  not  find  some  good  mechanical  method  of  joining  the  ends 
of  bands,  and  asked  him  if  they  could  not  be  clamped  like  the 
wires  of  a  woman's  hoop-skirt,  and,  if  they  could  be  clamped, 
if  he  couhl  not  devise  a  method  that  would  clamp  them  after 
they  had  been  drawn  to  a  uniform  tension.  He  has  here  the 
bands  that  are  clamped  like  the  wires  of  a  hoop-skirt ;  and  we 
will  jiostpone  the  vote  of  censure  until  the  next  meeting,  in  the 
expectation  that  he  will  bring  an  instrument  by  which  that  join- 
in*^  can  be  made  under  an  absolutely  unifoim  tension,  if  he  has 
not  got  it  already. 

I  will  state  to  you,  also,  that  I  have  seen  within  a  week,  and 
hoped  to  see  here,  an  endless  band  without  any  knot  or  clamp 
at  all,  which  the  party  who  has  it  thinks  he  can  make  success- 
fully. I  h()i)e  he  can.  He  is  a  man  skilful  enough  to  do  any 
thing  he  undertakes. 

A  Member.     I  hope  he  will  tell  us  how  to  put  it  on. 

Mr.  Atkinson.     That  will  be  part  of  it. 

A  Membeb.     And  how  to  tighten  it. 

Mr.  Atkinson.  If  the  members  of  this  Association  are  not 
equal  to  any  problem  submitted  to  them,  they  are  not  the  men 
I  take  them  for. 

Note.  —  Since  the  meetiiip^  our  Mr.  Woodbury  has  found  a  band  in  use  in 
a  woollen  factory  at  Oswego  Falls,  which  is  made  by  S.  Rowbottoni,  Meadow 
Mill,  Glossop,  near  Manchester,  Eng.,  in  which  the  knot  is  avoided,  and 
the  fa-^tening  is  compassed  by  a  metal  link  of  one-sixteenth-inch  wire,  'llie 
bands  are  made  of  twisted  cotton,  with  a  loop  at  each  end;  the  wire  link  is 
inserted  in  the  form  of  a  figure  3,  and  pinched  to  the  form  of  a  figure  8. 
Mr.  Woodbury  was  attracted  by  the  great  steadiness  of  the  spindles,  and  was 
assured  by  Mr.  David  Ramsden,  the  agent,  that  it  w^as  mainly  due  to  the  mode 
of  fastening  of  the  bands,  and  that  these  bands  wear  twice  or  three  times 
as  long  as  those  knotted  in  the  usual  way.     Samples  may  be  seen  at  our  office. 
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Mr.  Dbapeb.  I  only  want  to  say  one  thing  that  I  omitted, 
because  Mr.  Atkinson  likes  to  have  people  criticise  his  way 
somewhat.  There  is  one  thing  in  that  problem,  the  weighting 
of  bands,  which  is  different  from  what  it  is  in  actual  use,  and 
that  is  (I  presume  it  may  have  occurred  to  you  all),  if  the  band 
shrinks  at  all,  it  must  shrink  against  the  full  pressure  of  that 
weight.  Now,  then,  in  the  spinning-frame  the  problem  is 
different.  When  a  band  stretches  there,  it  is  not  so  tight. 
If  it  stretches  in  this  experiment,  it  will  be  the  same  as  if 
the  spindle  was  moved  away  from  the  cylinder,  just  as  much 
as  the  weight  is  moved  away.  There  is  that  difference  in  this 
matter. 

One  thing  occurs  to  me  that  I  think  is  exceedingly  impor- 
tant in  connection  with  this  question  about  starting  up.  There 
are  people  here  who  know  that  the  coeflBcient  of  friction  with 
continuous  lubrication  is  very  different  from  what  it  is  with 
intermittent  lubiication.  Kow,  you  start  an  upright  bearing 
such  as  we  have  in  ordinary  spindles,  and  all  the  horizontal 
bearings,  hundreds  of  bearings  in  a  spinning-frame,  that  had 
stood  from  Saturday  night  until  Monday  morning  (and  perhaps 
they  let  them  run  longer  Saturdays,  without  oiling,  than  they 
do  any  other  day),  and  you  find  on  top  of  the  whorls  the  oil 
that  should  be  in  the  bolsters;  and,  that  having  all  run  out,  the 
frame  starts  without  the  proper  lubrication,  and  especially  with- 
out any  proper  distribution  of  it.  That  is  one  of  the  great  ele- 
ments of  this  starting  up  hard,  as  well  as  the  question  of 
warmth. 

Mr.  Woodbury.  I  would  remind  the  gentleman,  who  raised 
the  question  of  the  difference  of  condition  between  the  bands  I 
descril>ed  and  those  in  use  in  practice,  of  the  fact  that  I  had 
the  lightest  weight  for  the  band  to  pull  up  that  I  could  use. 
A  quarter-pound  weight  was  just  light  enough  to  pull  the  band 
up,  and  to  start,  so  that  I  should  have,  as  I  believe  I  mentioned, 
the  friction  of  motion  and  not  the  friction  of  repose.  I  repeated 
the  test  quite  a  number  of  times  a  day,  so  that  tlie  bands  should 
be  perfectly  free  to  contract ;  and  when  they  did  contract  they 
were  not  obliged  to  lift  weights,  because  I  lifted  them  from 
time  to  time,  perhaps  twice  an  hour.  As  I  was  at  work  in  the 
room  there,  I  had  an  opportunity  to  do  so. 

Mr.  ATKLNSOiS'.  Of  course  the  difference  in  coijdition  is  ad- 
mitted as  inevitftble.     We  only  approach  s\,6  near  as  we  can,  by 
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the  extension  of  a  straight  band,  to  the  conditions  of  a  spindle- 
band  and  give  the  results  for  what  they  are  worth. 

I  would  like  to  call  attention  to  this  drawing  of  a  lubricating 
machine,  or  frictional  machine,  that  has  been  designed  by  our 
Mr.  William  B.  Whiting,  and  drawn  by  Mr.  William  H.  H. 
Whiting,  to  meet  some  of  the  alleged  requirements,  and  to  get 
nearer  the  scientific  points  than  we  have  yet  reached  with  the 
other  machines.  The  object  of  this  machine  is  to  get  a  cone-bear- 
ing with  a  groove  under  it,  as  drawn  by  Professor  Ordway  ;  it  be- 
ing the  intention  to  rifle  the  cone  in  such  grooves  as  will  secure 
an  even  distribution  of  the  oil  that  may  be  placed  in  the  cup. 
And  attached  thereto  is  a  dynamometer  to  measure  the  power, 
and  a  place  for  a  thermometer  to  be  inserted  where  there  will 
be  no  air-chamber,  and  nothing  but  a  thin  film  of  metal  between 
the  surfaces  that  are  revolving  and  the  parts  of  the  machine 
itself.  This  machine,  if  constructed  at  all,  will  be  constructed 
as  nearly  as  possible  in  an  isolated  way,  so  that  we  may  get  as 
near  to  the  scientific  necessity  of  isolating  the  machine,  or  the 
parts  of  the  machine,  as  possible.  That  will  be  rather  an 
expensive  machine  to  build,  and  we  are  now  coming  to  a  pause 
to  see  where  we  stand  on  the  money  question.  I  think  we  can 
carry  it  out. 

I  would  also  say,  that  the  dynamometers  that  have  been  tried 
have  not  been  sufficiently  accurate  for  the  very  small  force  re- 
quired for  a  twenty-four  spindle-frame.  We  have  also  had  a 
machine  designed  of  that  sort,  which  Brown  and  Sharpe  will 
build,  if  we  ask  them  to,  for  about  three  hundred  dollai-s.  But 
we  hesitate  yet,  in  order  to  get  the  absolute  conditions  of  the 
problem,  before  we  proceed  to  expend  quite  so  much  money. 
We  want  suggestions  on  that. 

Mr.  Dbapeu.  In  listening  this  morning  to  the  remarks  of 
Professor  Ordway  in  regard  to  the  nature  of  the  metals  to  be 
used,  it  occun-ed  to  me  —  although  I  am  not  personally  familiar 
with  it — that  what  is  called  phosphor  bronze  would  be  the  very 
best  thing  that  could  be  obtained.  It  is  claimed  for  it  that  it 
has  been  used  for  boxes  for  cars  in  England  for  years;  and 
when  the  sediment  was  washed  ofif,  the  dirt,  &c.,  they  could  not 
see  that  it  had  lost  any  thing :  it  seemed  to  be  absolutely  imper- 
vious to  wear.  There  is  an  agent  for  it  in  Philadelphia  with 
whom  I  am  acquainted,  and  it  is  being  used  in  certain  places 
on  machinery  in  England,  where  they  tell  almost  fabulous 
stories  about  it  in  that  respect. 
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Mr.  Atkinson.  That  subject  has  not  escaped  us,  and  one  of 
our  students  at  the  Institute  was  requested  to  investigate  it  on 
a  late  visit  to  Europe.  We  have  been  considering  the  question 
of  the  use  of  phosphor  bronze,  not  only  in  this,  but  in  many 
other  important  places;  for  we  think  we  are  behind  the  old 
country  in  the  application  of  phosphor  bronze  for  many  impor- 
tant puiposes. 

Mr.  GouLDlNG.  I  would  like  to  inquire  of  Mr.  Atkinson,  if, 
in  order  to  test  the  lubricating  qualities  of  oil,  it  is  necessary 
that  we  should  have  metallic  bearings  on  both  sides. 

Mr.  Atkinson.  I  am  not  competent  to  answer  that  ques- 
tion, sir. 

Mr.  GouLDiNG.  I  asked  the  question  in  view  of  a  suggestion 
that  occurred  to  me  this  morning,  when  we  were  talking  about 
this  matter  of  means  for  testing  the  lubricating  qualities  of  oil. 
An  idea  ran  through  my  head,  which  1  would  like  to  put  upon 
the  blackboard,  in  regard  to  a  method  of  getting  at  the  lubri- 
cating qualities  of  oil  without  the  use  of  expensive  machinery. 
The  disposition  of  the  Yankee  nation  is  to  get  things  simply, 
and  without  great  cost.  Suppose  this  to  represent  a  pan  or  dish 
filled  with  oil  up  to  a  certain  point.  Above  here  we  will  put  a 
bearing,  properly  supported,  and  driven  from  above  by  any 
apparatus  that  will  effect  the  purpose;  and  we  will  have  a 
dynamometer  to  test  the  power  necessary.  On  this  oil  let  us 
place  a  metal  disk,  if  you  please,  that  floats  upon  the  surface. 
We  put  a  certain  quantity  of  oil  in  here,  and  let  that  disk  lie  on 
there,  with  a  certain  weight  attached  to  it,  and  that  weight  is 
uniform.  Now,  the  application  of  power  there,  with  a  dyna- 
mometer apparatus  to  test  the  power  necessary  to  run  that  disk 
on  the  surface  of  the  oil,  is  what  occuiTcd  to  me  as  being  a 
method  of  testing  the  frictional  qualities  of  oil. 

Mr.  Atkinson.  You  mean,  a  contact  of  the  metal  surfaces 
on  the  oil  alone  ? 

Mr.  GoULDiNG.     On  the  oil  only. 

Mr.  Atkinson.    I  do  not  know,  sir. 

Mr.  GOULDING.  It  is  quite  possible  that  this  disk,  instead  of 
being  metal,  should  be  wood,  so  that  it  would  float.  The  float- 
ing qualities  would  be  uniform. 

Mr.  Dbapeb.  How  are  you  going  to  keep  the  other  bearings 
uniform  ? 

Mr.  Gouj-p^NQ.     Th^  same  as  you  do  with  the  Sawyer  spin- 
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die.  There  can  be  no  more  diflSculty  in  keeping  the  friction 
uniform  on  that  bearing,  than  on  the  other  bearings  in  the 
machinery. 

Mr.  Draper.     Tliat  is  the  very  difficulty  they  have. 

Mr.  GouLDiNG.  If  there  is  nothing  further  to  be  said  upon 
this  subject,  I  would  like  to  say  that  I  regretted  this  morning, 
when  the  subject  of  legislation  in  New  York  in  respect  to  tare 
on  cotton  was  mentioned,  that  more  was  not  said  upon  that 
subject.  J  was  waiting  for  some  one  older,  and  better  posted  on 
these  matters  than  myself,  to  say  more  upon  it.  I  think  that 
the  subject  of  tare  on  cotton  is  one  of  great  importance.  The 
State  of  New  York,  through  its  Legislature,  has  seen  fit  to 
take  the  matter  up,  and,  as  I  understand  the  position  of  the 
thing,  a  bill  to  regulate  it  passed  to  its  third  reading  with 
very  little  opposition ;  but  whether  it  finally  passed,  or  not,  I 
do  not  know. 

To  my  mind,  now  that  the  margin  for  profit  in  manufacturing 
cotton  goods  especially  has  been  reduced  to  so  narrow  a  limit, 
and  will  probably  continue  so,  this  matter  of  the  tare  on  cotton 
is  an  important  subject  to  us ;  and  men  like  yourself,  Mr.  Presi- 
dent, and  myself,  who  are  lying  awake  nights  to  find  some 
cheaper  method  of  manufacture,  and  to  reduce  expenses  in 
every  possible  direction,  are  interested  especially  in  not  paying 
from  ten  to  twelve  cents  a  pound  for  bagging  and  hoops.  Even 
if  in  the  outset  —  which  would  probably  be  the  natural  result 
of  such  a  change  —  there  should  be  an  advance  in  the  price  of 
cotton,  to  cover  the  deficiency  which  would  arise  on  account  of 
the  planter  not  getting  twelve  cents  a  pound  for  his  bags  and 
hoops,  it  is  a  thing  which  would  ultimately  rectify  itself,  and 
must  in  the  end  result  in  the  advantage  to  us  of  buying  cotton, 
and  not  bagging  and  hoops,  at  ten  or  twelve  cents  a  pound ; 
and  I  wish  as  many  gentlemen  here  present  as  are  interested  in 
this  subject  would  express  their  views  upon  it.  When  this 
matter  has  been  up  before,  it  has  been  urged,  and  it  struck  me 
very  forcibly,  that  it  was  not,  perhaps,  in  our  line,  as  agents  of 
mills,  to  move  in  this  matter,  because,  as  a  rule,  the  treasurers, 
I  believe,  buy  the  cotton,  —  mine  does,  anyway.  But  at  pres- 
ent I  am  instructed  by  my  treasurer  to  introduce  this  subject, 
and  urge  it  to  some  conclusion;  and  it  has  occurred  to  me  tliat 
a  committee  should  be  appointed  at  this  meeting,  perhaps,  who 
would  report  at  our  next  pieeting  some  method  by  which  effi- 
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cient  steps  can  be  taken  to  change  the  present  method  of  buy- 
ing cotton  in  relation  to  the  tare,  with  a  view,  after  our  next 
meeting  in  October,  perhaps,  if  it  is  within  the  province  of  the 
Massachusetts  Legislature  to  regulate  these  things,  to  move  on 
the  Legislature  at  its  next  session.  And,  in  order  to  bring  the 
matter  before  the  meeting  for  discussion  in  proper  form,  I  would 
move  that  a  committee  of  three  be  appointed,  with  a  view  to 
report  at  our  next  meeting  upon  some  method  of  action  in  this 
matter. 

Mr.  Draper.  I  make  the  inquiry  whether  this  matter  has 
been  before  the  National  Board  of  Trade  or  not,  or  whether  you 
cannot  get  it  there. 

The  President.  I  see  Mr.  B.  F.  Nourse  present,  who  is  a 
large  cotton-buyer,  and  who  perhaps  can  give  us  some  informa- 
tion on  the  subject. 

Mr.  Nourse.  A  few  years  ago  there  was  an  association 
called  the  National  Association  of  Cotton  Manufacturers  and 
Planters,  which  existed  from  about  1866  to  1870.  That  body 
had  this  subject  of  tare  on  cotton  before  them  at  several  suc- 
cessive sessions.  One  report  was  made  in  favor  of  asking  the 
Legislatures  of  the  several  States,  through  whom  alone  action 
could  be  had  upon  it  practically,  to  pass  laws  regulating  this 
matter.  That  report,  after  discussion,  was  referred  back  to  the 
same  committee  for  further  consideration;  but  the  committee 
made  no  further  report. 

I  think  the  inherent  difficulty  in  dealing  with  the  subject 
here  is,  that  it  is  impossible  for  the  Legislature  of  the  State  of 
New  York,  although  containing  within  its  jurisdiction  the 
largest  cotton-market  we  have  in  the  country,  in  extent  of 
transactions,  nor  the  Legislature  of  the  State  of  Massachusetts, 
to  pass  laws  that  shall  have  any  influence  whatsoever  upon 
the  price  or  cost  of  cotton.  Indeed,  I  am  inclined  to  think, 
after  examination  of  this  subject  for  a  good  many  years,  that,  as 
a  matter  of  dollars  and  cents  to  American  spinners,  the  present 
position  is  better  for  them  tlian  it  would  be  if  they  bought 
their  cotton  at  net  weight,  with  the  consent,  approval,  and 
under  the  authority  of  the  Legislatures  of  every  one  of  the 
cotton-growing  States ;  and  I  will  try  to  give  briefly  the  reasons 
why  it  is  so. 

All  the  gentlemen  here  present  know  this  fact,  and  it  needs 
no  illustration  of  itself,  that  if  two-thirds  of  the  production  of 
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tho  looms  of  the  United  States  was  exported,  as  in  England, 
the  price  of  the  exported  portion  would  most  surely  control  the 
pri(;e  of  the  one-third  that  remained  in  the  countrj'  for  domes- 
tic! coiiHumption  and  use.  In  other  words,  it  is  the  exported 
portion,  in  such  case,  that  will  make  the  home  price  for  the 
wli(»l(».  Now,  ai)ply  the  same  to  the  cotton.  The  cotton-crop 
tliiH  y(»ur  is  in  the  neighborhood  of  5,100,000  bales.  A  little 
ni(»r<!  than  two-thirds  of  that  will  have  been  exported  at  the 
riid  of  the  Keason.  Supposing  we  retain  from  1,550,000  to* 
1,<I0(),0(H)  bales  in  this  country:  to  a  merchant,  it  is  evident 
that,  on  liny  given  day,  or  range  of  days,  the  price  at  which  the 
exported  portion  of  middling  cotton  is  fixed  will  be  the  price, 
r.ontrollrd  by  tho  export,  of  that  which  remains.  That  is,  in 
tlin  (export  of  that  portion,  the  price  will  be  fixed  for  that  which 
rrnniinH.  If  the  Legislature  of  New  York  should  pass  the  act, 
iiH  (li'mandcMl  hy  tho  petitioners  to  the  Legislature,  establishing 
a  luw  (»r  iKjtniil  or  an  arbitrary  tare  (and  an  arbitrary  tare 
Hlionld  Im)  that  which  is  the  usual  and  customary  tare  allowed 
on  4*xport4*d  (>otton,  say  six  per  cent),  the  Southern  markets 
I'l'tainin^  th«'ir  prosrnt  custom  of  selling  at  gross  weights,  the 
rufttonicr  liuH  his  choiro  then  to  buy  in  Savannah,  or  to  buy 
l\lt^  upland  <;otton  in  New  York.  In  Savannah,  the  price,  we 
will  May,  is  sixpencMi  farthing  per  pound  free  on  board,  with 
fH'if/lit  and  six  percent;  that  six  per  cent  being  deducted  from 
roMt  lor  the  present  eustoni  of  gross  weights.  The  limit  at 
Ni'w  York  would  l)e  sixj)ence  farthing  per  pound  free  on  board, 
with  fni^lit,  without  the  six  per  cent,  because  the  cost  is  identi- 
t'itWy  tlin  HauM!.  In  either  ease  it  is  the  cost  at  Liverpool,  to 
wlnrh  only  insurance  is  to  be  added;  every  thing  else  included 
in  till'  limit.  That  is  precisely  the  custom  to-day.  Now,  it  is 
viM'y  ovidcuit,  that  if  all  the  markets  North  and  South  should  fix 
an  arbitrary  tare  of  six  per  cent  for  bagging  and  bands,  and 
the  cotton  should  be  bought  in  that  way,  the  price  would  rise 
in  this  <jountry  just  so  much  —  that  is,  six  per  cent  —  as  the  tare 
was  taken  olT.  The  cost  to  the  consumer  in  Liverpool  would 
bo  exactly  as  it  is  now,  only  the  tare  would  be  taken  off  on  this 
side  instead  of  on  the  other. 

The  common  impression  is  that  the  European  spinner  gets 
his  cotton,  less  tare.  So  he  does,  but  it  is  with  so  much 
price  added ;  for,  if  the  tare  was  deducted  here,  he  would  have 
to  pay  just  so  much  more  price  for  it.     As  the  English  spinner 
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gets  his  cotton,  so  we  get  ours.  His  buyer  buys  at  gross 
weights,  but  he  invoices  it  with  six  per  cent  off,  to  reach  the 
necessary  limit  of  cost.  Necessarily,  all  the  cotton  retained  in 
America  bears  its  proper  relation  to  the  price  at  Liverpool,  or, 
say,  the  general  market  of  Europe,  as  adjusted  in  this  way. 

Perhaps  I  fail  to  make  myself  clear  in  the  matter;  but 
there  is  a  level,  at  any  given  time,  which  we  may  call  the  com- 
mercial level  of  prices,  disregarding  the  temporary  fluctuations 
and  irregularities  of  local  markets. 

Now,  there  is.  a  further  fact.  All  you  practical  gentlemen 
will  probably  bear  out  the  statement,  that  bagging  and  bands 
very  seldom  reach  five  per  cent  of  the  weight  of  your  cotton. 
You  are  buying  it  at  a  price,  tare  on,  as  if  it  were  six.  To  that 
extent  you  are  therefore  saving,  in  comparison  with  the  actual 
tare.  It  has  been  impossible  to  imbue  the  legislative  mind,  in 
any  one  of  the  cotton  States,  with  any  other  idea  than  this ; 
that,  if  the  actual  tare  was  taken  off,  they  would  lose  just  so 
much.  We  could  not  persuade  them  that  they  would  get,  in 
selling  to  Englishmen,  a  little  more  in  price  than  they  took  off 
in  tare.  And  a  corresponding  error  has  generally  prevailed 
here  in  New  England,  that  the  mills  are  losing  the  five  or  six 
per  cent  of  tare  which  they  find  on  the  cotton.  It  would  be 
so  if  there  were  no  regulator  to  take  it  off  in  the  price  when 
the  cotton  was  bought.  But  the  great  regulator  of  the  price  of 
the  exported  portion  adjusts  that  for  you,  and  makes  the  cost 
to  the  New  England  spinner.  That  is,  the  cost  to  you  is  pre- 
cisely the  same  as  it  is  to  the  English  or  German  spinner, 
except  difference  in  transportation.  Thete  is  no  difference 
between  them,  —  one  of  them  getting  the  allowance  in  tare ;  the 
other,  in  price. 

It  is  impossible  to  enact  tare  laws,  except  through  a  union 
of  the  Legislatures  of  the  several  States,  by  persuading  the 
L^islatures  of  the  several  cotton-growing  States  that  it  is  for 
their  interest,  the  interest  of  their  people,  to  do  so ;  without 
that  persuasion,  they  certainly  will  not  do  it. 

Mr.  Atkjnsok.  I  certainly  think  that  a  committee  had 
better  be  appointed.  It  fell  to  me  several  years  ago  to  in- 
vestigate this  subject.  I  therefore  took  the  price  of  middling 
cotton,  as  quoted  in  Liverpool  and  as  quoted  in  New  York,  on 
even  dates,  four  times  a  month,  through  a  series  of  years.  I 
converted  the  Liverpool  price  into  currency,  making  allowance 
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for  the  difference  between  gold  and  ciirrency  on  each  specific 
date:  then,  deducting  from  the  Liverpool  price  the  six  per 
cent  of  tare,  I  had  the  comparative  price  paid  in  New  York 
and  the  comparative  price  paid  in  Liverpool  for  the  same 
quantity  of  clean  cotton,  and  I  found  that  the  average  differ- 
ence in  our  favor,  and  against  Liverpool,  was,  as  I  recollect, 
six-tenths  of  one  cent  a  pound ;  which  represents  three  thou- 
sand miles  of  distance,  and  the  cost  of  loading  on  board  ship. 
That  analysis  covered  a  suflSciently  long  period  of  even  dates 
to  prove  the  point.  I  think  Mr.  Nourse's  position  is  rightly 
taken,  and  that  any  interference  with  this  matter  by  law,  in 
any  particular  State,  will  only  throw  the  cotton-market  away 
from  that  State  into  the  others  that  do  not  attempt  legislative 
interference.  Your  remedy  for  this  difficulty  is  to  come,  in  the 
slow  course  of  time,  in  the  spread  of  intelligence,  and  the 
application  of  better  methods  to  the  treatment  of  cotton  be- 
tween the  field  and  the  factory,  on  which  we  have  sometimes 
had  discussion.  It  is  at  present  as  barbarous  as  may  be,  both 
in  respect  to  the  nature  of  the  saw-gin,  and  the  nature  of  many 
of  the  processes  through  which  the  cotton  is  passed.  There  is 
progress  in  that  direction.  The  trash-cleaning  machine,  which 
was  brought  by  diagram  before  this  Association  two  or  three 
years  ago,  has  been  perfected  and  improved,  and  is  at  work  in 
Texas,  and  is  delivering  cleaner  and  better  cotton ;  and,  as  far 
as  that  goes,  a  method  has  been  devised  of  getting  the  dirt  out 
of  the  cotton  while  it  is  still  attached  to  the  seed,  and  the  seed 
has  dead  weight  sufficient  to  carry  it  away  from  the  dirt. 
Other  machines  of  the  same  character  are  being  perfected.  In 
short,  there  is  the  same  improvement  going  on  in  the  methods 
of  treatment  of  cotton  tliat  there  is  in  the  methods  of  Southern 
life.  You  will  get  your  results  ultimately;  but  you  cannot 
hasten  them  by  the  action  of  specific  States,  in  my  judgment. 

Mr.  Paine.  The  suggestion  made  by  Mr.  Atkinson  in  regard 
to  the  improvements,  it  seems  to  me,  covers  the  whole  ground  of 
cotton,  whether  it  is  exported  cotton,  or  cotton  used  in  this 
country ;  and  we  welcome  any  improvements  that  may  give  us 
all  an  advantage.  But  it  seems  to  me  that  the  question  before 
us  has  a  different  bearing.  I  agree  with  the  gentleman  who 
first  spoke  (Mr.  Nourse),  in  regard  to  the  improbability  of 
making  State  legislation  bear  upon  this  subject;  for  we  know 
tha|b  it  would  be  idmost  impossible  to  get  an  united  South  upon 
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a  question  of  this  kind,  and  we  have  seen  in  the  State  of  New 
York,  when  once  brought  to  the  point,  a  rebellion  rising  in  the 
city  of  New  York  among  the  cotton-trade:  so  that  it  seems 
impossible  for  us  to  reach  the  difficulty  at  that  point  by  legis- 
lation. But  it  does  appear  to  me  that  the  question  is  of 
moment  enough  for  us  to  pui-sue  it  with  the  idea  of  accomplish- 
ing the  object ;  and  it  appears  to  me  that  the  only  way  we  can 
reach  it  is  through  our  cotton-exchanges. 

Now,  in  regard  to  the  matter  of  our  receiving  no  benefit, 
I  somewhat  disagree  with  the  gentleman  who  spoke,  although 
my  experience,  of  course,  is  very  much  less  than  his.  But,  in 
regard  to  the  matter  of  price,  we  all  know  that  the  cotton  that 
is  exported  from  this  country  is  not  all  ordered  by  the  spin- 
ner :  it  is  exported  by  speculators  and  middlemen,  who  sell  to 
the  spinner,  and  the  spinner  has  the  advantage  of  this  six  per 
cent  from  the  price,  which  we  do  not  have.  In  regard  to  the 
price,  we  find  that  a  variation  occurs  sometimes.  We  find  that 
the  Liverpool  market  is  to-day  nearly  a  cent  a  pound  higher 
than  the  New  York  quotations  for  middling  upland.  There 
have  been  times,  within  the  last  two  months,  when  the  reverse 
was  the  case;  when  New  York  was  higher  than  Liverpool. 
The  price  is  governed  by  the  demand  and  the  supply  at  the 
spot.  It  seems  to  me  that  if  we  are  able  to  have  this  practice 
universally  adopted  in  this  country,  we,  as  spinners,  will  be 
placed  on  the  same  level  with  the  spinners  abroad ;  and,  as  the 
question  of  exporting  goods  is  coming  largely  to  our  attention, 
it  seems  to  me  that  this  is  another  reason  why  we  should  press 
this  matter  for  our  own  benefit.  The  foreign  spinner,  as  I  say, 
gets  the  benefit  of  this  six  per  cent,  regardless  of  prices ;  for 
prices  are  governed  in  that  market  by  supply  and  demand,  as 
they  are  here.  It  is  soon  lost  sight  of,  even  as  the  tax  was  in 
the  time  of  the  war.  The  tax  on  cotton  was  lost  sight  of  in 
the  price ;  and  so  we  shall  find  here,  if  the  system  is  adopted  of 
taking  the  tare  from  the  cotton  universally  at  the  Southern 
port,  that  we  are  placed  on  the  same  level  with  the  foreign 
spinner  in  regard  to  tare.  As  to  the  matter  of  the  tare  not 
being  equal  to  six  per  cent,  perhaps  it  may  not  be  in  some 
instances,  because  our  bales  are  larger  than  formerly ;  but  if 
we  get  bales,  as  we  do  sometimes,  rurining  from  four  hundred 
to  four  hundred  and  fifty  pounds,  I  think  the  tare  will  very 
quickly  then  reach  six  per  cent.    If  you  get  large  bales,  your 
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of  one  season  to  the  opening  of  the  next ;  in  another  one  about 
three  farthings,  and  in  another  one  a  farthing.  Now  our  prices 
stand  just  about  the  same  as  a  year  ago.  The  gentleman  refers 
to  the  quotations  to-day.  I  think  he  is  mistaken  as  to  a  differ- 
ence of  a  penny  a  pound  between  Liverpool  and  New  York. 
To-day  the  price  is  sixpence  farthing  for  middling,  and  that 
just  represents  the  price  in  New  York,  eleven  and  a  half  cents, 
because  the  expenses,  and  difference  in  the  tare,  would  make 
that  good.  There  is  where  tare  comes  in.  You  must  add  it 
to  the  New  York  price,  or  take  it  from  the  Liverpool  price, 
as  you  please. 

Now,  Mr.  Chairman,  one  word  of  excuse.  It  is  only  of  the 
courtesy  of  the  Association,  in  electing  me  an  honorary  mem- 
ber, that  I  have  standing  here  at  all ;  and  it  is  only  upon  your 
call  that  I  take  part  in  the  debate.  I  hope,  however,  that  this 
subject  will  be  treated  fully  and  thoroughly  by  the  committee 
which  it  is  proposed  to  elect. 

Mr.  Gabsed.  I  had  something  to  do  with  the  meeting  or 
meetings  of  the  cotton  manufacturers  and  plantei*s,  to  which 
reference  has  been  made  by  Mr.  Nourse.  This  subject  was 
before  that  association  upon  three  or  four  occasions  ;  and,  so  far 
as  my  understanding  of  the  matter  went,  the  change  was  urged 
upon  the  ground  that  the  American  manufacturer  did  not  stand 
upon  the  same  footing  as  the  Liverpool  buyer  of  cotton.  If  it 
is  proper  to  allow  a  tare  of  any  amount  in  Liverpool,  and  no 
injustice  is  done,  why  should  it  not  be  universal  ?  Why  should 
we  see  the  cotton-dealers  of  the  city  of  New  York  rising  up  in 
arms  against  this  law  which  has  been  proposed  in  the  Legisla- 
ture of  New  York?  I  do  not  pretend  to  say  whether  it  will 
be  effectual  or  otherwise;  but  why  the  opposition? 

Now,  if  I  understand  the  custom  in  Liverpool,  and  I  think  I 
do,  where  there  is  a  dispute  as  to  the  tare  upon  cotton,  whether 
it  arises  from  mud  or  excessive  hoops  or  excessive  cloth,  as  we 
often  have  it,  or  where,  perhaps,  they  do  not  take  the  trouble 
to  take  off  one  covering  of  cloth  before  putting  another  on,  we 
have  no  chance  of  reclamation  :  there  is  no  tribunal  to  which 
we  can  appeal.  But,  if  I  am  correct,  in  Liverpool  a  given 
number  of  bales  are  stripped,  and  the  settlement  is  made,  upon 
the  actual  tare  found  upon  that  number  of  bales  of  cotton. 
Now,  if  that  is  the  case,  why  do  we  not  have  the  tare  fixed, 
when  all  hands  agree,  at  five  or  six  per  cent,  and,  when  there  is 
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a  doubt,  strip  tite  bales  and  give  us  the  actual  tare,  the  same  as 
is  done  in  regard  to  a  hundred  other  articles  that  are  bought 
and  sold  in  quantities,  probably  as  valuable  as  cotton,  —  I  mean 
in  the  aggregate  amount,  —  as,  for  instance,  sugar,  molasses,  hay, 
silk ;  and  I  might  go  on,  and  enumerate  many  others.  There  is 
probably  no  article  of  the  magnitude  of  cotton  that  is  so  badly 
handled  from  the  time  it  leaves  the  planter  until  it  is  in  the 
hands  of  the  manufacturer.  I  might  speak  of  its  being  rolled 
in  mud,  laid  out  in  the  rain,  handled  by  any  man,  I  was  going 
to  say,  who  chooses  to  take  a  knife,  and  cut  a  bale  and  sample 
it.  1  here  is  simply  no  rule  of  conduct,  or  of  common  honesty 
(I  know  it  is  a  strong  term),  in  regai*d  to  the  matter  of  hand- 
ling cotton,  from  the  time  it  leaves  the  planter's  wagon  until 
we  buy  it.  Now,  I  claim  that  if  England  has  the  six  per  cent, 
and  it  is  admitted  that  we  have  our  cotton  just  as  cheap  as  they 
do,  there  ought  to  be  a  universal  six  per  cent.  Why  not  give 
it  to  us,  and  then  let  us  fight  the  battle  just  as  John  Bull  does? 
He  won't  buy  cotton  that  has  been  dragged  in  all  the  mud  from 
Arkansas  to  New  York,  and  pay  for  mud  as  cotton ;  he  insists 
upon  a  deduction,  and  he  gets  it,  I  am  informed. 

Now,  I  say  that  this  Association  ought  to  agitate  this  matter 
right  upon  its  merits.  If  England  is  allowed  six  per  cent 
(and  of  course  Mr.  Nourse's  position  is  exactly  right,  that  the 
price  of  cotton  in  this  country  is  governed  by  the  price  of 
the  cotton  exported),  why  not  put  us  all  on  the  same  footing? 
If  there  is  no  wrong  in  it,  why  not  adopt  it?  But  I  complain 
more  upon  the  subject  of  the  manner  of  handling  cotton,  and 
no  reclamation,  than  I  do  upon  the  five  or  six  per  cent  which 
we  know  that  the  baling  and  the  hoops  or  ropes  come  to.  It 
is  time  that  the  subject  was  taken  up  intelligently  and  under^ 
standingly.  I  claim  that  cotton  ought  to  be  dealt  with  pre- 
cisely the  same  as  any  other  great  staple.  This  argument  that 
it  is  no  use  to  try  to  do  any  thing  is  the  argument  which  was 
used  in  1866,  I  think  it  was,  at  the  meeting  of  the  Cotton 
Manufacturers'  and  Planters'  Association  in  New  York;  but  we 
know  that  the  English  manufacturer  will  not  accept  cotton  that 
has  got  six  per  cent  additional  mud  upon  it,  over  and  above  his 
six  per  cent  bagging  and  hoops. 

Mr.  Cumnock.  Mr.  Goulding  makes  a  point  on  which  I  would 
like  to  say  a  word,  as  to  this  not  being  the  proper  body  before 
which  to  bring  this  matter.     Every  mill-agent  in  New  England 
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has  cotton  sent  to  him  from  Boston,  or  from  whatever  point  it 
may  be  purchased  at,  and  he  starts  in  the  first  place  with  about 
five  per  cent  of  tare  on  hoops  and  bags,  and  with  about  two 
per  cent  additional  for  loss  in  weight  from  sand  and  other  for- 
eign substances ;  so  that  every  mill-agent  has  to  face  a  bale  of 
cotton  with  seven  per  cent  loss  on  it  to  begin  with,  to  make 
cotton  cloth,  and  then  he  is  expected  to  send  his  cloth  back  to 
Boston,  or  wherever  it  is  to  be  consigned,  with  a  very  low  waste 
account.  I  think  this  is  the  place  to  bring  this  matter  up.  I  do 
not  know  any  class  of  men  more  affected  by  the  loss  of  weight 
and  tare  on  cotton  than  the  mill-agent. 

Mr.  Gabsed.  There  is  one  point  upon  which  I  think  it  may 
be  just  as  well  for  an  outsider  like  me  to  touch.  I  have  heard 
the  remark  before  in  this  room  that  the  agents  of  the  mills  had 
nothing  to  do  with  buying  cotton,  but  I  think  I  can  tell  you 
where  they  are  sufferers.  If  the  treasurer  of  a  mill  buys  cotton 
that  has  extra  bagging  or  hoops  upon  it,  or  has  additional  dirt 
upon  it,  and  it  goes  to  the  mill,  it  would  seem  that  the  agent 
of  that  mill,  if  he  should  make  no  dividends,  would  be  blamed, 
and  probably  placed  in  a  very  unpleasant  position,  because  he 
fEuls  to  make  a  profit  where  other  mills  are  making  one.  But 
the  trouble  is,  that  the  treasurer  of  his  mill  has  sent  cotton  to 
him  to  spin  which  has  not  the  stuff  in  it  to  spin,  and  make  a 
profit.  Therefore,  it  is  the  duty  of  the  mill-agents,  as  repre- 
sented in  this  Association,  to  insist  that  they  know  what  they 
spin ;  for  they  have  a  reputation  at  stake. 

Mr.  GOOLDING.  I  would  like  to  correct  myself,  if  I  gave  the 
impression  that  I  thought  this  was  not  the  proper  place  to  in- 
troduce this  subject.  I  did  not  mean  to,  —  I  introduced  it  be- 
cause I  thought  it  was  the  proper  place.  But,  when  the  matter 
was  first  introduced  here,  the  suggestion  was  made  that  we 
agents  had  nothing  to  do  with  buying  cotton,  and  we  could  not 
do  any  thing ;  and  I  say  that  argument  had  some  force  with  me 
at  the  time.  But,  on  reflection,  I  have  come  to  the  conclusion 
that  it  is  fallacious ;  that  the  treasurers,  to  a  great  extent,  are 
under  the  influence  of  those  gentlemen  who  sell  cotton,  and  we 
are  the  real  sufferers. 

I  was  very  happy  to  hear  the  remarks  of  the  gentleman  from 
Philadelphia.  He  strikes  at  the  root  of  the  matter.  Why 
should  not  cotton  be  treated  like  every  thing  else  that  we  buy  ? 
If  we  buy  a  barrel  of  kerosene  oil,  we  measure  it ;  and,  if  it  fal|s 
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short,  we  go  for  the  difference.  So  it  is  with  coal,  and  all  our 
supplies:  we  must  be  made  whole.  If  we  buj  a  hundred  gal- 
lons, we  roust  have  a  hundred  gallons:  we  are  not  going  to  pay 
for  a  hundred  gallons,  and  take  ninety  or  ninety-five  or  ninety- 
eight  But  on  cotton,  which  is  the  article  upon  which  we  suffer 
the  most  we  have  no  reclamation.  I  have  weighed  a  great 
many  bales,  with  a  view  to  inform  myself  on  this  subject.  I 
will  not  undertake  to  give  the  figures,  because  I  have  not  my 
memoranda  with  me ;  but  the  number  of  hoopa,  the  weight  of 
the  bagging,  and,  as  suggested  by  the  gentleman  from  Phila- 
delphia, the  amount  of  mud  or  dirt  that  is  often  found  on  a 
bale  of  cotton,  are  surprising.  If  we  accomplished  nothing 
more,  if  we  can  teach  the  South,  and  the  factors  who  handle 
the  cotton  between  the  field  and  the  factorv,  to  handle  it  more 
carefully,  and  give  it  to  us  in  a  clean  and  dry  condition,  we  shall 
do  a  great  deal.  I  am  satisfied,  from  the  course  that  this  dis- 
cussion has  taken,  that  verv  manv  here  are  interested  in  this 
matter,  and  are  ready  to  press  it  forward. 

Mr.  Babker  (of  Lewiston).  I  was  very  much  interested  in 
the  remarks  of  the  gentleman  from  Philadelphia,  Mr.  Garsed. 
I  think  he  has  hit  the  nail  on  the  head  exactly.  I  can  see  no 
pK)ssible  reason,  and  there  is  no  good  reason,  why  the  manufac- 
turers of  the  United  States  should  not  be  put  on  the  same 
fo^jting  precisely  with  the  English  manufacturers.  I  know  by 
what  I  read  in  the  papers,  and  hear  from  parties  who  belong  on 
that  side,  that  if  they  buy  cotton  that  is  loaded  down  with  dirt» 
or  over-weighted  with  ropes  and  bags,  they  do  just  what  he  has 
said  they  have  done.  A  certain  number  of  bales  are  stripped, 
fifty  or  a  hundred  bales,  bags  and  ropes  weighed,  and  the  tare 
on  the  lot  is  determined  according  to  that  standard. 

It  has  been  said  here,  by  my  friend  Mr.  Goulding,  that  the 
aj^ents  of  the  mills  in  New  England  do  not  buy  the  cotton,  and 
they  do  not ;  hut  we  have  a  large  influence  in  that  direction. 
I  apprehend,  that,  if  the  six  or  eight  hundred  agents  that  there 
murtt  be  in  New  England  should  set  themselves  at  work  to 
change  this  custom,  they  would  accomplish  something.  We 
should  certainly  have  their  influence  in  that  direction,  if  nothing 
more.  And,  in  my  judgment,  the  men  who  control  the  mills  of 
New  England  have  some  influence  in  controlling  the  action  of 
oiir  treasurers  in  buying  cotton.  Hence  I  believe  that  there 
can  nothiug  but  good  come  from  a  committee  that  shall  look 
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this  matter  up<,  and  report  at  a  fature  tneeting ;  and  I  do  believe, 
that,  with  persistent  effort  on  the  part  of  this  Association,  we 
can  reform  the  abuse.     It  is  an  abuse  that  we  would  not  stand 
in  any  other  single  instance.    If  we  bought  a  forty-gallon  barrel 
of  oil,  and  found,  when  it  came  to  us,  that  there  were  but  thirty- 
eight  or  twenty-eight  gallons  in  it,  we  would  not  have  it :  we 
would  ship  it  back  to  the  party  of  whom  we  purchased.     And 
80  it  is  with  every  thing  else  we  buy,  —  coffee,  sugar,  meat,  — 
every  thing  we  eat  and  every  thing  we  wear:   we  pay  our 
money,  and  we  expect  to  have  full  value.     But  suppose  I  go  to 
Nashville,  and  buy  a  hundred  bales  of  cotton.     It  is  shipped 
to  my  mill,  and  I  find  it  falls  short  five  pounds,  on  the  average, 
to  the  bale.     Well,  they  say,  unless  it  falls  short  six  pounds,  I 
have  no  right  to  make  any  reclamation.     Six  pounds,  I  believe, 
is  the  standard  that  has  been  adopted.     Such  a  case  has  hap- 
pened, and  I  wrote  to  the  man  of  whom  I  bought  (I  had  not 
paid  the  bill),  and  told  him  to  take  the  cotton  back,  or  I  would 
send  him  my  check  for  the  bill,  less  the  amount  it  fell  short. 
He  took  the  check.     All  this  talk  that  we  cannot  get  a  recla- 
nMtion  is  only  talk.     There  is  not  a  word  of  truth  in  it.     I 
belieYi^that  if  the  treasurers  of  the  cotton-mills  of  New  Eng- 
land would  put  their  strength  into  this  matter,  and  insist  on 
liaving  what  they  pay  for,  we  would  get  it.     Hence  I  am  in 
favor  of  Mr.  Goulding^a  motion,  and  hope  it  will  pass. 

Mr.  Paine.  There  is  one  point  raised  by  Mr.  Barker  that  I 
am  glad  he  has  presented,  for  this  reason.  As  I  stated  last  fall, 
I  have  taken  the  ground  this  year  that  I  would  not  buy  cotton 
of  any  party  who  would  not  agree  that  in  case  the  cotton  fell 
short  over  five  pounds  per  bale  I  could  make  reclamation.  It 
is  very  difficult  to  bring  the  brokers  into  that  arrangement. 
One  broker,  of  whom  I  was  buying  largely,  absolutely  refused 
to  agree  to  any  thing  of  the  kind.  I  told  him,  "Very  well; 
that  is  my  rule.  If  I  buy  any  thing  of  you,  that  is  my  rule." 
Time  passed  along,  and  up  to  the  1st  of  March  I  had  not 
bought  any  thing  of  that  broker.  He  came  along,  and  asked 
for  an  order.  I  told  him,  "  There  is  my  rule.  Any  thing  over 
five  pounds  to  a  bale,  I  have  the  right  to  make  reclamation.  I 
have  not  given  an  order  except  on  that  condition,  and  if  I  give 
you  one  that  is  the  rule."  "Give  me  an  order,"  he  said.  So  it 
will  be  in  every  instance.  If  we  will  only  take  that  ground, 
and  stand  firmly  upon  it,  .we  shall  get  what  we  ought  to  have. 
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The  motion  for  the  appointment  of  a  committee  was  carried, 
and  the  chair  announced  the  committee  as  follows:  Messrs. 
William  F.  Goulding,  of  Lewiston,  Me. ;  Walter  Paine,  8d,  of 
Fall  River,  Mass. ;  Hervey  Kent,  of  Exeter,  N.H. 

Mr.  Paine.  I  notice  that  Lowell  is  not  represented  on  the 
committee,  —  a  large  market  for  cotton ;  and  I  think  it  would  be 
well  to  have  our  friend  from  Philadelphia  upon  it,  because  it 
brings  in  an  additional  locality.  I  move  that  the  committee  be 
enlarged  by  the  addition  of  the  chairman  (Mr.  Cumnock)  and 
Mr.  Garsed. 

This  motion  prevailed,  and  the  gentlemen  named  were  added 
to  the  committee. 

Mr.  Atkinson.  I  have  a  few  things  here,  which  I  think 
will  interest  you  very  much,  and  which  I  would  like  to  get  upon 
the  record. 

In  connection  with  this  subject  of  improvements  in  the  treat- 
ment of  cotton,  I  desire  to  call  your  attention  to  the  treat- 
ment of  cotton-seed  by  our  friend  Mr.  Adamson,  who  once 
made  us  an  address.  I  am  sorry  to  see  that  I  have  but  one 
sample ;  I  thought  I  had  two.  The  ordinary  method  of  treat- 
ing cotton-seed  is  to  take  off  the  hull,  and  burn  or  waste  it, 
and  extract  the  oil  by  pressing ;  the  residue  making  that  caka 
which  is  ground  and  fed  to  cattle  or  sheep.  It  is  indigestible, 
as  it  contains  still  a  good  deal  of  oil.  Mr.  Adamson's  process 
is  to  treat  the  kernel  of  the  cotton-seed  with  naphtha,  to  save 
the  naphtha  with  very  slight  waste,  to  take  out  every  particle  of 
oil  there  is  in  the  seed,  and  to  get  a  cotton-seed  oil  such  as 
has  been  seldom  seen,  —  fifteen  per  cent  more  oil  than  you  can 
get  by  any  other  method.  The  remainder  is  then  a  white, 
light,  sweet,  digestible,  and  nutritious  food  for  cattle  or  sheep. 
The  day  will  come  when  wool  and  cotton  will  be  alternated  on 
the  same  field,  fertilizing  the  field  by  the  sheep  as  in  Eng- 
land, doubling  the  crop  of  cotton,  and  adding  the  wool-clip 
thereto.  Here  is  a  sample  of  that  food,  and  it  is  not  unpleasant 
to  the  taste,  although  it  leaves  a  little  tang  in  the  mouth.  The 
hull,  instead  of  being  wasted,  may  be  converted  into  nearly 
pure  potash  by  calcination  ;  it  may  be  treated  for  the  dyestuff 
that  it  has  in  it,  for  there  is  a  great  deal  of  tannic  acid  in  it, 
and  the  residuum  makes  admirable  paper-stock.  As  they  use 
up  the  little  end  of  the  pig  in  treating  hogs,  they  will  use  up 
the  little  end  of  the  cotton-plant  in  treating  cotton-seed ;  and 
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I  do  not  hesitate  to  predict  that  the  time  will  come  within  a 
few  years,  when  the  value  of  the  twelve  hundred  pounds  of  seed, 
belonging  to  a  bale  of  cotton  of  the  average  weight,  will  be 
half  that  of  the  bale,  if  it  is  not  more  nearly  up  to  the  full 
value  of  the  bale ;  and,  in  the  intelligence  that  will  direct  these 
new  enterprises,  you  will  gain  a  better  treatment  of  the  cotton 
and  the  cotton-fibre,  that  will  result  in  benefit  to  this  country 
as  compared  to  the  countries  on  the  other  side  of  the  water. 

The   next  subject,  which   interests  you  directly  as  cotton- 
spinners,  we  bring  forward  as  underwriters.     You  are  aware 
that  in  our  mill  insurance  company  we  preach  one-story  mills. 
I  am  at  liberty  to  bring  before  you  a  picture  of  a  one-story  fac- 
tory, for  which  our  Mr.  William  H.  H.  Whiting  made  the  plans 
less  than  two  years  ago.     It  covers  forty-five  thousand  feet  of 
floor  surface.     It  was  built  at  a  cost  of  about  half  a  dollar  a 
square  foot.     It  is  a  story  and  a  half  practically ;  and  under 
the  floor,  at  every  eight  feet  each  way,  is  a  pier.     You  there- 
fore have  no  spring  to  the  floor  whatever,  but  you  have  the 
elasticity  of  timber  under  the  support  of  your  machinery.    It 
is  all  shafted  from  below.     It  has  monitor  roofs,  and  the  best  of 
light.     It  has  been  in  use  during  the  last  winter,  with  looms 
that  were  removed  from  the  Renfrew  mill.     The  same  looms,  to 
a  considerable  extent,  are  upon  that  floor,  that  were  in  the 
other   factory  of  the    ordinary   construction    on    the    second 
£oors.     The  result  of  the  change  is  this,  —  that  the  saving  in 
Igas,  in  running  a  thousand  gingham-looms,  requiring  a  large' 
3>roportion  of  gas,  as  you  are  aware,  has  paid  the  interest  on  the 
cost  of  that  building.     There  has  not  been  the  slightest  diffi- 
culty in  keeping  it  warm,  with  five  rows  of  inch  and  a  quarter 
pipe.     On  the  morning  of  the  night  when  the  thermometer  was 
fourteen  degrees  below  zero,  the  thermometer  in  the  mill  was  at 
sixty,  the  heat  having  been  let  on  at  midnight.     The  looms  are 
run  on  that  floor  twelve  per  cent  faster  than  they  were  run  in 
the  old  mill ;  and  it  is  proposed  to  build  another  mill  of  the 
same  construction  as  this,  next  summer,  and  they  will  never 
again,  if  they  have  room,  build  a  mill  above  one  story  high. 

I  will,  with  your  leave,  present  for  publication  in  the  report 
the  statistics  of  the  yarn  exports  of  Great  Britain.  The  yarn 
export  of  Great  Britain  is  gaining,  while  the  goods  export  is 
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losing.  It  is  a  simpler  and  less  costly  occupation  than  that  of 
weaving,  and  one  in  which  we  ought  to  engage,  but  of  which 
we  as  yet  know  but  little.  The  time  has  not  yet  arrived,  but 
the  time  will  come,  when  we  shall  share  in  that  yam  export, 
which  constitutes  one-fourth  part  in  value  of  the  exports  of  cot- 
ton-stuff from  Great  Britain. 

I  desire  to  call  your  attention  next  to  these  samples  of  wool, 
that  have  been  treated  in  the  course  of  our  investigation  of  oils 
with  naphtha.  The  time  does  not  suffice  to  give  the  details,  but 
they  are  very  curious,  of  the  differences  in  the  treatment  of 
wools  from  different  regions ;  and  there  is  here  a  chance  for 
saving  to  a  very  great  amount.  Twenty  per  cent  of  the 
weight  of  the  wool  used  in  New  England,  and  elsewhere  in  this 
country,  consists  of  grease  or  oil,  of  a  character  more  nearly 
like  8i)erm  oil  in  some  of  its  peculiarities  than  any  other.  By 
successive  methods,  not  apparently  difficult,  but  which  remain 
to  be  tested  on  a  large  scale,  wools  have  been  treated  with 
naphthas,  bringing  out  from  the  product  a  perfectly  pure  and 
very  peculiar  oil,  perhaps  the  best  for  curing  leather  that  haa 
been  found.  There  is  a  side  of  leather  that  has  been  cured  with 
that  oil.  The  currier  stated  that  he  had  never  had  any  oil 
better,  if  he  had  ever  had  any  equal  to  it.  That  grease  is  now 
polluting  all  our  rivers,  and  going  to  waste,  to  the  extent  of 
forty  million  pounds  a  year.  The  wool,  after  being  treated  in 
this  manner,  is  simply  washed  in  warm  water,  and  brought  to 
the  condition  of  these  samples.  Here  are  samples  of  seven 
different  kinds  of  wool,  and  I  have  a  table  of  the  results. 
There  is  a  curious  scientific  value  in  this,  and  there  must,  in 
the  nature  of  things,  be  an  economic  value,  after  it  has  been 
followed  out  to  its  conclusion  on  the  basis  of  the  trials  that 
have  been  made  in  the  laboratory.  And  this,  gentlemen,  is 
mainly  woman's  work,  —  the  work  of  the  skilful  chemist  who 
is  teaching  the  woman's  department  of  chemistry  in  the  labora- 
tory of  this  Institute. 

The  next  subject,  which  I  think  may  interest  you,  is  the  man — 
ufacture  of  rope  from  cotton  and  tar,  of  which  I  have  some 
samples,  made  by  Mr.  Thomas  Dunham.  This  rope  will  float, 
and  not  sink,  and  will,  therefore,  be  of  great  value,  if  there  are 
no  outs  about  the  process.  I  fear  that  Mr.  Dunham  has  left  the 
room  ;  but  I  told  him  I  would  bring  the  matter  before  the  Asso- 
ciation as  a  new  and  very  interesting  product  of  cotton. 
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In  connection  with  the  one-story  mill,  a  question  of  flooring, 
and  the  method  of  attachment  of  machinery,  has  arisen.  On 
an  inspection  of  a  mill  in  Philadelphia  —  Mr.  Thomas  Dolan's 
mill  —  I  found  the  basement  concreted  with  a  concrete  that 
had  been  in  the  basement,  used  as  a  cloth-room,  for  three  years. 
In  that  cloth-room  his  cases  of  heavy  goods  were  loaded  upon 
trucks,  with  iron  wheels  about  an  inch  and  a  half  in  width ; 
and  those  heavily-loaded  iron  trucks  had  been  run  over  that 
concrete  for  three  years,  and  his  horses  had  been  stamping  on  it 
in  the  stable  for  three  years,  and  there  was  not  a  scratch  to  be 
seen.  In  this  concrete,  I  understand,  there  is  some  asphaltum, 
which  is  a  non-conductor  of  heat.  It  is,  therefore,  not  liable  to 
the  difficulty  of  making  cold  feet. 

The  question  of  the  right  placing  of  machinery  has  been 
considered,  and  this  device,  which  is  Mr.  William  H.  H.  Whit- 
ing's, has  been  drawn,  in  case  you  should  want  to  build  a  one- 
story  mill  with  a  concrete  floor,  when  we  get  that  start  for 
which  we  have  been  so  long  waiting.  There  is  a  device  of  an 
iron  rail  in  two  parts,  to  be  set  in  the  concrete,  with  a  pin  to 
be  dropped  through  the  opening,  —  a  wooden  block  to  be  inter- 
posed between  the  iron  rail  and  the  foot  of  the  machine,  what- 
ever it  may  be,  —  and  then  set  with  a  bolt  and  leather  washer, 
80  that  there  will  be  no  contact  of  iron  with  iron,  but  there  will 
be  the  elasticity  of  wood  and  leather  interposed  between  the 
solid  or  rigid  floor  and  the  machine  itself. 

The  last  subject,  to  which  I  have  to  ask  your  attention,  is 
a  new  watch-clock.  There  are  several  watch-clocks  of  great 
merit,  all  of  which  are  satisfactory  to  us.  But  here  is  a  watch- 
clock  that  we  think  your  attention  may  well  be  called  to.  The 
wires  from  the  several  points  are  to  be  wound  in  one  cable. 
We  will  suppose  a  watch-clock  of  eight  stations :  the  eight 
wires  are  wound  in  one  cable,  so  that  there  can  be  no  method 
of  connecting  the  wire  in  one  room  with  the  others,  and 
thereby  of  sounding  all  the  signals  from  a  single  point ;  but 
each  signal-station  must  be  visited,  in  order  that  it  may  be 
sounded ;  and  then,  if  the  watchman  attempts  to  tamper  with 
the  clock,  the  moment  he  opens  the  door  the  fact  is  recorded 
that  he  has  been  to  the  clock,  has  opened  the  door,  and  has 
tried  to  tamper  with  it,  and  the  exact  hour  is  given  at  which 
he  tried  to  do  it.    So  that  the  clock  not  only  protects  the  mill, 
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bat  protects  itself,  and  is  extremely  simple  in  its  ftdjnstment. 
The  name  of  the  promotor  of  that  clock  is  Mr.  Adams,  who  is 
here  to  explain  it  to  you,  if  you  desire  any  explanation. 

Mr.  Barker.    About  what  is  the  cost  of  the   dock   and 

ftppllancf;:)  ? 

Mr.  Adams.  We  claim  that  it  is  the  cheapest  clock  in  the 
market.  It  is  a  very  simple  contriyance,  and  will  not  get  out 
oi  oTfl^,T  in  any  way.  I  have  over  four  hundred  statements 
from  the  best  commercial  houses  in  the  city  of  Boston,  repre- 
A^fitinjr  forty  millions  of  property,  that  are  visited  every  night 
f/T  our  patrol.  Tlie  cost  is  *125  for  eight  stations,  including 
pr^itifig  up  and  every  thing,  and  $200  for  sixteen  stations.  It 
car.  r^  maintained  for  five  dollars  a  vear. 

Mr.  MoREHEAD.  For  the  purpose  of  answering  the  inquiry 
of  Mr.  Atkinson  as  to  the  starch-producing  properties  of  the 
i^ei*::  potat^^,  I  have  here  papers  from,  and  speak  by  authority 
of.  Col.  L.  L.  Polk,  commissioner  of  agriculture,  and  Professor 
A.  L.  La^ioux.  chemist  in  charge  of  State  Experimental  Stmtion. 
0:-e  :.;r;dre*l  pounds  of  white  or  Irish  potatoes  give  lo^''^ 
yy^'hi  of  ^tarch  ;  Iw  pounds  of  sweet  potatoes  produce  15^{^ 
p.^r.  >  ^.i  starch,  and  6-j"^f^  pounds  of  glucose.  Before  the 
In*h-Tx^tato  stan.h  is  used,  artificially  prepared  glucose  b  added. 

SLou-d  a  process  be  found,  as  suggested  by  Professor  Ladoux, 
fri  «:n.*i]:ane<.usly  ex!raetiDg  the  starch  and  glucose, the  advan- 
tage -a ould  be  w'nh  the  sweet  pc»tato,  by  all  odds. 

The  cafiacity  for  pr«:»ducti«»n  in  North  Carolina,  Virginia,  and 
S-:'U:h  Carolina  is  practically  without  limit,  at  a  very  low  cost 
per  bushel,  whilst  the  means  of  collecting  and  transporting 
po:atr»es,  in  North  CanVJna,  is  lemarkable  for  the  extent,  effi- 
ciency, and  cheapness. 

There  are  more  than  ten  million  acres  in  North  Carolina, 
esi-joially  adapted  to  this  special  crop.  North  Ciirolina  has 
three  h  ;ndred  miles  of  sea-froni,  with  three  thousand  square 
m:*e>  of  in'anJ,  navigable,  tidal  water,  in  long,  narrow  strips 
forme^i  by  seventeen  rivers  and  creeks,  exp;inding  gradually 
iLt"  s*  un-ls.  There  are  five  fcuLdreil  tlK»i;siii:d  acres  on  the 
twelve  huiiJred  lineal  miles  ot  inland  naviopaiion,  from  which 
the  T--:a:o  can  Mierallv  W  shovelled  into  the  hold  of  the  vessel 
a:  the  end  of  the  row:  and  ujon  each  of  these  five  hundred 
tn*:  .>ALd  acr^s  a  crcp  of  five  hi.ndred  bushels  of  potatoes  is 
neither  inifictssible  nor  unattainable  nor  unusual,  in  a  veiy  lim- 
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ited  way,  now.  There  are  eleven  counties  now  reporting  from 
four  hundred  to  six  hundred  and  seventy  bushels,  as  the  yield 
of  an  acre,  —  say  two  hundred  as  an  average  for  a  large  acreage. 

These  waters  are  filled  with  little  vessels  called  corn-crackers, 
manned  by  three  men,  and  caiTying  from  two  to  four  thousand 
bushels  of  corn,  and  are  poled  where  the  stream  is  too  narrow 
to  sail.    A  steam-tug  should  tow  them  when  filled  and  collected. 

The  cultivation  of  the  light,  sandy  soil  is  easy :  two  men  and 
one  mule  can  cultivate  fifty  acres,  provided  they  have  sufficient 
help  to  set  out  the  slips,  when  the  showers  come  in  the  spring. 
The  gathering-season,  or  harvest,  lasts  for  six  weeks,  beginning 
the  first  of  September  and  lasting  until  the  first  frost,  which  is 
generally  about  the  middle  or  end  of  October. 

The  sweet  potato  can  be  kept  in  large  bulks  (if  a  warm  sweat 
is  allowed  to  pass  off,  and  precaution  against  freezing  is  taken) 
during  the  entire  year,  or  until  late  in  May  and  June. 

They  are  now  piled  in  the  field  where  they  were  grown,  with 
pine  straw,  and  leaves,  and  then  dirt,  thrown  over  them,  with  a 
wisp  of  straw  in  top. 

This  potato  can  be  raised  for  less  than  fifteen  cents  per  bushel. 

Mr.  Atkinson.  I  will  state  that  there  are  two  or  three 
gentlemen  who  have  been  attracted  by  the  quality  of  the  sweet 
potato  as  a  starch-producer :  not  only  Mr.  Morehead,  but  one 
or  two  others,  are  moving  in  the  matter. 

Adjourned. 
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ENGLISH  YARN  TRAFFIC. 

Yams  are  sold  first  to  English  consumers,  as  manufacturers, 
dyers,  and  doublers,  and  for  shipping  abroad,  in  three  forms,  — 
cops,  warps,  and  bundles. 

Cops  are  necessarily  mule-spun,  and  are  used  both  for  twist 
and  weft;  being  packed  for  home  use  in  skips  (or  baskets), 
holding  about  two  hundred  and  fifty  pounds  each,  and  for  ship- 
ment in  casks,  holding  about  six  hundred  pounds  each.  Skips 
are  always  returnable,  whilst  casks  are  charged. 

Thirty-two  and  thirty-three  are  the  counts  of  cop-twist  most 
largely  bought  by  both  home  users  and  shippers ;  and  thirty-six 
and  forty,  of  good  quality,  are  the  numbers  most  largely  used  in 
pincops  or  — 

•Warps  are  usually  and  chiefly  made  of  throstle-spun  yarns, 
the  largest  weights  being  taken  in  counts  below  twenty-four. 

Bundles  are  made  up  in  both  mule  and  throstle  yams.  For 
^*  English  consumption  *'  the  hanks  are  usually  made  "  cross-reel 
and  double  hanks ; "  and  the  bundles  weigh  ten  pounds  net  of 
yarn. 

"  For  shipment  **  the  hanks  are  reeled  "  seven  leas  or  straight 
reel;*'  and,  because  of  the  paper  employed  in  tying  up  the 
bundles,  nine  pounds  fourteen  ounces  of  yarn  is  the  rule  in  a 
ten-pound  bundle. 

The  "  terms  "  of  payment  in  the  yam-trade  are :  to  home 
consumers,  two  and  a  half  per  cent  discount  for  cash  in  fourteen 
days  after  delivery,  or  one  and  a  half  per  cent  for  payments 
made  monthly;  to  shippers,  a  discount  of  ninety-five  days, 
interest  at  five  per  cent  per  annum  in  fourteen  days  after 
completion  of  order,  when  the  whole  is  invoiced. 
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Th«3  Secretary  regrets  to  state  that  the  disSiStrous  lire  of 
Dec.  28  last,  which  destroyed  the  Heliotype  Printing  Com- 
pany's works,  caused  the  loss  of  the  diagrams  illustrating 
Mr.  Waito's  machine,  and  also  certain  drawings  and  dia 
i^ranis  supplied  by  Mr.  Atkinson,  and  somewhat  delayed  the 
printer.s,  Messrs.  Rand,  Avery,  &  Co.  In  consequence,  Mr. 
Waito's  article  cannot  appear  until  the  next  Report;  nor  any 
of  the  otlicr  drnwinus,  except  Mr.  Atkinson's  valuable  Sta- 
tistical Chart. 

Host  (ill .  Jiliuiary,   ISSO. 
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CALL  FOR  MEETING. 


New  England  Cotton  Manufacturers'  Ajmociation, 

Boston,  Oct.  1,  1879. 

Dear  Sir,  —  The  stated  Semi- Annual  Meeting  of  the  Association  will  be 
held  at  the  Massachusetts  Institute  of  Technology,  Boylston  Street,  Boston, 
on  Wednesday,  Oct.  29,  1879,  at  ten  o'clock  a.m.,  with  an  afternoon  session 
beginning  at  two  o'clock. 

Topics  heretofore  discussed  will  still  be  in  order  if  called  up  by  any 
member ;  and,  in  addition,  the  Board  have  the  pleasure  to  announce  the 
following:  — 

Charles  L.  Loyerino,  Esq.,  of  Taunton,  Mass.,  will  give  some  account 
of  his  observations  of  cotton  manufacture  in  England. 

J.  G.  Garland,  Esq.,  of  Biddeford,  Me.,  will  exhibit  and  explain  his 
new  apparatus  for  moistening  the  air  in  cotton  mills. 

Edward  Atkinson,  Esq.,  of  Boston,  Mass.,  will  report  the  result  of 
recent  trials  of  hose,  with  a  view  to  determining  tlie  best  kinds  for  mill  use; 
and  will  also  present  a  statement  of  the  information  desired  for  the  United 
States  census  of  1880,  relating  to  cotton  manufacture. 

Charles  N.  Waite,  Esq.,  of  Manchester,  N.H.,  will  explain  his  new 
machine  for  testing  friction. 

The  subject  of  the  Cause  of  Vibration  in  Factories  or  Machines,  and  its 
Remedy,  is  also  suggested  for  discussion. 

An  early  and  full  attendance  is  invited. 

By  order  of  the  Board  of  Government. 

AMBROSE  EASTMAN,  Secretary. 


PROCEEDINGS. 


PuBSUANT  to  the  foregoing  notice,  the  stated  Semi-Annual 
Meeting  of  the  New  England  Cotton  Manufacturers'  Associa- 
tion was  held  at  the  Institute  of  Technology,  at  ten  o'clock  a.m. 

About  one  hundred  and  fifty  members  were  present. 

The  President,  Mr.  A.  D.  Lockwood,  occupied  the  chair. 

The  foUowing  gentlemen,  upon  nomination,  were  elected 
members  of  the  Association :  — 

J.  DWIGHT  FRANCIS,  Pittsfield,  Mass. 
HERBERT  FISHER,  Dedham,  Mass. 
ROYAL  O.  STORRS,  Dedham,  Mass. 
C.  J.  H.  WOODBURY,  Boston,  Mass. 
TIMOTHY  MERRICK,  Holyoke,  Mass. 
WILLIAM  P.  DERBY,  Springfield,  Mass. 
RUSSELL  HANDY,  ManviUe,  R.I. 
GEO.  W.  HOLT,  JuN.,  Putnam,  Conn. 
HUBBARD  WILLSON,  Cordaville,  Msaa. 
Z.  D.  HALL,  Lowell,  Mass. 
JAMES  6.  GARLAND,  Biddeford,  Me. 
EUGENE  H.  SAMPSON,  Boston,  Mass. 
E.   S.  BOSS,  Willimantic,  Conn. 
JOHN  SCOTT,  Willimantic,  Conn. 
JAMES  GRANT,  New  York  City. 
JAMES  M.  HARVEY,  HalloweU,  Me. 
GEORGE  H.  SIMMONS,  Ansonia,  Conn. 

The  following  gentlemen,  having  retired  from  the  business  of 
cotton  manufacturing,  upon  request  were  granted  leave  to 
withdraw  from  membership :  Messrs.  George  W.  Holt,  J.  A. 

PSIROB. 

The  President.  At  the  former  meeting  Mr.  Goulding  and 
others  were  appointed  a  committee  on  the  subject  of  tare  on 
cotton.    I  would  inquire  if  Mr.  Goulding  is  ready  to  report. 

ICr.  GotnLDiNQ.    We  are. 
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Mr.  GoriDi^G  then  read  the  following  report :  — 

REPORT  OF  COMMITTEE. 

Mr.  Pbesedext  axd  Gentlemex,  —  Tour  committee  beg 
leave  to  report,  that  in  the  inTestigaiion  they  have  been  able  to 
give  the  matter  of  cotton  tare,  they  have  felt  with  renewed 
force  the  reasons  that  have  been  so  often  urged,  and  are  so 
well  uijderttood  by  all  of  you  and  us,  why  the  buying  of  cot- 
ton ^r.'W  is  a  manifest  injustice  to  both  the  buyer  and  seller. 

Cotton  is  the  only  article  we  consent  to  buy  in  this  way. 
When  we  buv  oil,  we  buv  the  fut  eallons  contained  in  a  barrel, 
ca^k«  or  car,  and  the  oil  is  furnished  with  a  proper  package  to 
protect  it.  It  is  easy  to  say  that  the  net  price  of  the  oil  covers 
the  cost  of  the  barrel.  We  admit  it ;  it  must  be  so.  So  must 
the  net  price  of  cotton  carry  the  cost  of  protecting  it  until  de- 
livered to  the  customer;  and,  if  cotton  is  sold  net,  a  healthy 
competition  will  arise  among  the  planters  to  secure  and  use 
such  protection  as  will  protect  the  best,  and  cost  and  weigh 
the  least,  and  the  present  temptation  to  load  the  cotton  with 
just  as  much  coarse  bagging  and  hoops  as  possible  will  be  for- 
ever removed. 

We  are  disposed  to  put  the  buj-ing  of  cotton  net  upon  the 
abstract  principle  of  right  and  justice ;  that  it  is  not  right  to 
sell  bags  and  hoops  at  cotton  prices,  no  matter  whether  the 
English  or  French  buy  it  so  or  not;  no  matter  whether  the 
buying  of  cotton  net  gives  us  an  advantage  over  the  foreign 
buyer,  or  places  us  on  an  equality  with  him.  There  can  be  no 
goo^l  reason  assigned  why  we  should  pay  cotton  prices  for  the 
coarse,  cheap  package  that  covers  cotton. 

In  making  up  the  cost  of  producing  cotton,  the  bags  and 
hoops  should  be  charged  as  cost,  the  same  as  the  ginning  or 
any  other  expense  attending  the  putting  of  the  cotton  upon 
the  market.  What  would  oiu*  merchants  say  if  we  charged  the 
burlaps  and  cases  we  use  in  sending  goods  to  them,  at  the  same 
c^^t  i^r  pound  as  the  goods  in  the  cases?  Are  not  these  cases 
a  parallel  instance? 

If  there  is  any  thing  about  which  the  average  business  man 
is  sharp  and  careful,  it  is  in  weights  and  measures.  It  is  a 
universal  trait,  and  lies  at  the  foundation  of  all  laws  of  equal 
and  exact  justice  in  trade  ;  it  appoints  sealers  of  weights  and 
measures  in  every  town  and  city ;  it  appoints  sworn  measures 


15 

for  wood,  bark,  coal,  staves,  lumber,  &c. ;  every  precaution  is 
taken  to  insure  full  and  exact  measure  and  weight  to  the  party 
that  buys. 

Every  one  recognizes  the  justice  of  this.  Not  a  man  in  this 
city  who  is  in  the  habit  of  buying  cotton  for  our  mills,  but 
would  protest  in  a  moment  against  even  his  grocer  weighing  his 
tea  and  sugar  in  the  scales  with  the  paper  and  twine  that  is  to 
do  them  up.  The  flour  that  he  buys  must  weigh  one  hundred 
and  ninety-six  pounds  besides  the  barrel ;  the  raisins  must  be 
net  weight,  and  the  fig-box  must  be  deducted.  It  is  right  and 
proper  that  they  should  be  thus  careful;  but  these  items  are 
trifles  compared  with  the  amount  they  pay  for  cotton  bags  and 
hoops,  and  are  only  mentioned  to  show  how  careful  they  are 
about  paying  for  tare  in  every  thing  except  cotton. 

Let  us  look  at  a  few  figures  in  this  connection.  The  esti- 
mated amount  of  cotton  to  be  used  by  the  United  States  this 
year  is  1,586,960  bales,  which  at  475  pounds  to  the  bale  will 
equal  753,806,000  pounds.  Six  per  cent  tare  on  this  will 
amount  to  45,228,360  pounds,  and  at  ten  cents  per  pound  it 
will  equal  $4,522,836  —  that  the  Southern  planters  will  be  paid 
this  year  for  bags  and  hoops  at  the  price  of  cotton.  Thus  the 
cotton  mills  have  over  four  and  a  half  million  dollars  to  earn 
and  pay  for  what  they  never  had  (as  the  little  we  get  for 
bags  and  hoops  hardly  pays  for  the  labor  expended  on  them  at 
the  mills). 

Here  is  the  interest  at  six  per  cent  upon  $75,380,600,  paid  for 
bags  and  hoops  at  ten  cents  per  pound ;  and  as  all  the  cotton 
bought  in  this  country,  both  for  European  and  American  con- 
sumers, is  bought  gross,  this  figuring  when  applied  to  all  the 
crop  of  5,000,000  bales  makes  a  sum   of  money  that  cotton 
manufacturers  ought  to  look  at. 

For  a  moment  consider  that  it  is  true  that  all  the  cotton  is 

bought  gross.     Of  course  it  is  sold  to  the  English  at  the  mar- 

•fret  price  of  cotton  at  the  South.     They  may  have  made  the 

PHce  themselves  that  governs  them  and  us,  the  same  price 

tha.t  we  can  buy  it  for  in  the  same  market,  at  the  same  time. 

■*    telieve  the  brokers  will  admit  that  in  the  open  markets  of 

^■^^  South  we  can  buy  the  same  grade  of  cotton  at  the  same 

P^ce  that  the  English  can,  and  that  in  fact  we  do  pay  the  same 

P'rtces.     Now,  the  foreign  spinner  buys  of  somebody,  —  who? 

^^tton  with  six  per  cent  tare  allowed,  so  that  he  gets  practical- 
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ly  net  weight,  and  has  this  six  per  cent  advantage  over  us. 
If  it  is  claimed  that  the  foreign  buyer  fixes  the  price  of  the 
whole  cotton  crop  at  a  point  where  he  can  make  six  per  cent 
reduction  to  his  customers,  we  have  to  pay  that  price  for  what 
we  buy,  —  hence  the  disadvantage  ;  or,  if  he  pays  the  market 
price  for  cotton  the  same  as  we  do,  and  then  deducts  the  six 
per  cent  from  his  profits,  the  practical  effect  is  the  same :  that 
the  spinner  with  whom  we  compete  pays  for  six  per  cent  less 
of  cotton  than  we  do. 

It  is  assumed  by  some  that  we  cannot  buy  cotton  net  weight ; 
but  your  committee  have  not  reached  that  conclusion,  and  be- 
lieve that  steps  ought  to  be  taken  at  once  by  those  who  con- 
sume and  buy  the  cotton,  to  change  not  only  the  system  of 
buying,  but  the  method  of  cleaning  and  bailing  cotton,  so  that 
we  shall  get  cotton  free  from  sand  and  other  foreign  matter  — 
which,  besides  the  tare  for  bags  and  hoops,  adds  at  least  two 
per  cent  of  the  1,586,960  bales  of  cotton  consumed  in  the 
United  States.  This  would  amount  to  14,171,562  pounds,  the 
cost  of  which  added  to  the  six  per  cent  tare  for  bags  and  hoops 
makes  the  sum  of  $5,939,991  which  the  cotton  mills  must  pay 
for  as  cotton,  but  which  no  mortal  man  or  method  can  make 
into  cloth,  though  they  have  expended  upon  it  an  incalculable 
amount  of  labor  in  the  mills  and  $141,715  for  freight  on  the 
sand  alone.  And  all  this  that  we  may  make  a  compost  heap 
with  it,  and  as  much  more  at  least  of  cotton  seed  that  ought 
to  have  been  left  at  the  gin. 

By  this  showing  we  have  a  total  of  $6,081,706  worth  of  re- 
fuse that  we  pay  for  as  cotton,  which  is  8.07  per  cent  of  the 
entire  gross  amount  of  dollars  paid  for  the  cotton  crop  at  ten 
cents  per  pound. 

American  manufacturers  have  astonished  the  world  by  their 
success  in  textile  industries  (as  well  as  other  pursuits)  ;  they 
have  introduced  new  methods  of  business,  that  are  being  adopt- 
ed throughout  the  world ;  and  when  we  take  a  survey  of  what 
obstacles  they  have  already  surmounted,  it  is  not  a  compliment 
to  their  intelligence  and  ability  to  say  that  they  cannot  devise 
a  method  by  which  they  can  buy  cotton  net,  as  well  as  the 
foreigners  who  have  learned  by  an  experience  of  two  hundred 
years  that  to  buy  cotton  net  is  the  right  way.  The  fact  that 
two-thirds  of  the  crop  is  now  sold  to  the  consumers  at  net 
weight,  divests  the  proposed  change  of  the  appearance  of  an 


IT 

experiment,  and  only  increases  the  wonder  that  we   have  so 
long  consented  to  pay  for  gross  weights  in  buying  cotton. 

Your  committee  may  reasonably  be  expected  to  recommend 
some  plan  or  method  of  effecting  this  change ;  and  they  would 
say  that  they  do  not  recommend  action  in  the  Legislature  of 
this  or  any  other  State,  knowing  the  danger  attending  legisla- 
tion for  any  section  or  class  of  men  or  industries.  They  do, 
however,  believe  that  combined  action  on  the  part  of  those 
who  buy  cotton  for  use  would  effect  the  change  from  buying 
gross  to  buying  net,  without  any  disturbance  or  difficulty  that 
ought  for  a  moment  to  deter  them  from  the  attempt.  And 
the  same  combined  effort  in  the  direction  of  improved  ginning 
and  cleaning  of  cotton  would  result  in  giving  us  cotton  free 
from  sand  and  seed,  so  that  the  waste  account  of  our  mills 
would  show  an  improvement  that  would  justify  even  an  ex- 
pensive and  persistent  effort  to  change  the  present  method  of 
preparing  and  buying  cotton. 

In  behalf  of  the  committee. 

William  F.  Goulding,  Chairman. 

Mr.  NouBSE  moved  that  the  report  be  accepted. 
Mr.  Atkinson.  I  would  suggest  one  slight  amendment.  The 
term  "two  hundred  years,"  where  the  report  refers  to  "ex- 
perience in  cotton  manufacturing,"  should  be  changed  to  "  one 
hundred  years."  It  is  only  about  one  hundred  years  since  Ark- 
wright's  inventions. 

Mr.  Goulding.  I  accept  the  suggestion.  But,  if  we  come 
to  the  point  of  exact  accuracy  in  the  matter,  I  think  the  history 
of  cotton  manufacturing  dates  back  in  England  two  hundred 
years.  The  history  of  machines  for  manufacturing  cotton  goes 
back  about  one  hundred  years ;  but  they  manufactured  cotton 
by  hand  in  England  two  hundred  years  ago. 

Mr.  Atkinson.  Before  the  report  is  accepted  I  take  some 
alight  exception  to  a  position  taken  in  it.  It  would  be  well,  I 
think,  that  that  report  should  be  accompanied  by  a  table  run- 
^ngback  some  fifteen  or  twenty  years,  —  such  as  I  once  made. 
I  computed  the  price  of  cotton,  twice  a  month,  in  Great  Britain 
*^d  in  America,  for  a  sufficiently  long  period,  —  I  don't  remem- 
*^^  exactly  how  long,  —  reduced  the  Liverpool  price  to  the 
-^Qieriean  price,  in  currency,  and  made  the  exact  comparison. 
1  found  that  the  English  spinner,  in  the  long  run,  paid  a  differ- 
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ence  of  freight,  insurance,  and  other  charges,  equal  to  between 
^^  and  -{^  of  a  cent  per  pound  on  the  weight  of  the  cotton ; 
that  he  also  paid  a  sum,  in  addition  to  the  New  York  price, 
equal  to  the  six  per  cent  tare  and  the  other  deductions  that 
are  made  in  Great  Britain  on  the  sale  of  cotton.  This  table 
proved  that  the  English  spinner,  taking  his  cotton  on  the  same 
dates,  twice  a  month,  paid  the  difference  of  about  -^^  of  a  cent 
per  pound  to  compensate  for  the  distance  between  England 
and  America.  That  is  a  question  of  fact.  It  does  not  touch 
the  argument  of  the  paper  presented.  I  heartily  sustain  the 
report,  because  it  is  in  the  direction  of  non-legislative  action ; 
legislative  action,  I  think,  would  be  mischievous.  The  great 
point  that  would  be  brought  about,  if  the  buying  by  net 
weight  can  be  assured,  will  be  the  better  methods  of  ginning 
and  packing  which  are  suggested  in  the  report.  Whenever  the 
growers  of  cotton  can  get  a  price  that  will  warrant  the  addi- 
tional care  in  the  ginning  and  packing,  and  the  putting  on  of 
proper  burlaps  instead  of  heavy  bags,  we  may  be  very  sure  that 
the  laws  of  trade  will  bring  about  the  object  advocated  in  the 
report.  They  are  becoming  alive  to  the  necessity  of  that  sort 
of  economy.  It  will  be  remembered  that  some  two  or  three 
years  ago  the  diagram  of  a  ^^  trash-cleaner ''  was  brought  before 
us  by  a  gentleman  from  Providence,  —  an  invention  that  had 
been  made  in  Texas.  That  machine  has  been  at  work  since 
that  time  in  Texas,  and  cotton  in  sufficiently  large  quantities 
and  of  a  sufficiently  improved  quality,  prepared  by  it,  has  been 
offered  for  sale,  and  has  been  sold  at  a  price  sufficiently  higher 
to  warrant  the  continuance  of  the  use  of  that  machine.  It  ap- 
peared when  exhibited  here  a  very  crude  machine.  It  has  been 
perfected.  There  is  also  a  vast  room  for  introduction  of  better 
ginning ;  and  when  discrimination  is  used  in  buying  according  to 
the  quality  and  careful  packing  of  the  cotton,  we  may  gradually 
bring  about  carefulness  in  handling,  the  same  as  that  which 
would  be  used  with  respect  to  a  bale  of  cotton  cloth.  That  is 
the  way  it  ought  to  be  with  a  bale  of  cotton,  —  not  stored  in 
cellars  in  order  that  it  may  become  damp  before  it  is  sold. 
When  I  was  in  the  South  a  little  while  ago,  I  learned  that  the 
favorite  place  of  storage  of  cotton,  in  one  of  the  cities,  was 
in  very  damp  cellars,  because  dampness  added  weight  to  the 
cotton.  For  the  same  reason  they  were  in  the  habit  of  leaving 
it  out  on  the  sidewalk,  in  the  rain,  before  shipping  it. 
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[The  motion  for  the  acceptance  of  the  report  was  adopted.] 
The  President.     What  disposition  will  you  now  make  of 
the  report  ?    If  no  motion  is  made  in  regard  to  its  adoption,  it 
will  be  placed  on  file. 

I  had  hoped  the  report  would  lead  to  some  discussion.     This 
report  presents  one  view  of  the  question.     There  are  two  sides 
to  this,  as  to  almost  every  question ;  and  we  have  had  an  in- 
timation already  to  that  effect,  —  and  while  this  report  is  quite 
full   and   clear,  and  presents  the  matter  properly  before  the 
Association,  it  is  not  clear  to  my  mind,  and  I  presume  it  is  not 
to  others,  that  the  ground  taken  here  is  correct,  so  far  as  it  is 
assumed  that  the  American  spinner  pays  just  so  much  more  for 
his  cotton  in  consequence  of  there  being  a  difference  of  tare  to 
the  American  spinner  from  what  there  is  to  the  European  spin- 
ner.    It  is  not  true  of  the  English  as  much  as  of  the  American 
spinner,  that  he  buys  his  cotton  direct  from  the  planter,  or  from 
the  markets  in  this  country.     In  Europe  there  comes  in  to  a 
greater  extent  than  here,  if  I  understand  the  matter,  a  class 
between  the  spinner  and  the  seller,  or  broker,  at  the  South.     In 
this  country,  as  is  well  known,  to  a  very  large  extent  of  late 
years,  cotton  is  bought  directly  by  the  spinner  from  the  South. 
Instead  of  going  to  New  York,  Boston,  or  Providence,  and  buy- 
ing of  cotton  dealers,  he  goes  directly  to  the  South.     The  Eng- 
lish merchant  buys  the  cotton  on  the  same  terms  and  conditions 
that  the  American  spinner  does.     It  is  shipped  to  England  ;  it 
is  sold  to  the  English  spinners  by  those  who  purchase  of  the 
Americans;  and,  in  the  adjustment  of  prices,  of  course  the  ques- 
tion of  tare  must  come  in  as  a  part  of  the  cost,  or  the  expense 
on  the  cotton.     The  Englishman  buys  the  cotton,  so  far  as  tare 
is  concerned  (if  I  am  right)  at  the  South,  on  precisely  the  same 
conditions  that  the  New  Englander  buys.     There  is  no  differ- 
ence.   That  matter  of  tare  is  adjusted  subsequently.     I  may  be 
in  error ;  I  think  not,  however.     I  make  these  few  remarks  to 
\)ring  the  matter  up,  hoping  thereby  to  bring  out  some  further 
thoughts  and  discussion,  —  as  it  is  a  matter  of  very  great  impor- 
tance, and  I  think  we  ought  not  to  lay  it  on  the  table,  and 
leave  it,  and  go  home  feeling  that  there  is  nothing  to  be  said. 
This  report  tells  a  part  of  the  truth,  and  truth  that  ought  to  be 
^W;  and  I  fully  agree  that  there  ought  to  be  a  different  system 
10  regard  to   tare;  that  this  transporting  trash,  sand,  cotton- 
seedg,  here  or  to  Europe,  and  paying  freight  on  them,  and  on  an 
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unnecessary  amount  of  ropes  and  bags,  or  iron  bands,  ought  to 
be  avoided ;  because  there  is  in  that  an  expense  that  the  con- 
sumer has  to  pay.  My  remarks  are  directed  to  the  point  that 
we  are  not  placed  to  so  much  disadvantage  above  the  English- 
men as  might  at  first  seem  from  the  language  of  this  report. 

Mr.  Garsed.  I  will  call  the  attention  of  the  meeting  to 
what  men  have  stated,  that  the  English  spinners,  buying  two- 
thirds  of  the  cotton  crop,  fixed  a  price  so  that  they  could  allow 
of  six  per  cent  of  tare  in  Liverpool.  Now  I  would  like  to  ask 
you :  Admitting  that  the  American  dealer  will  buy  the  same 
amount  of  cotton  as  the  Englishman's  dealer  in  Savannah  or 
any  other  city,  whether  it  is  true,  as  assumed  by  Mr.  Nourse, 
that  the  English  buyer  fixes  the  price  ?  Does  not  the  American 
buyer  ptiy  that  six  per  cent  upon  that  fixed  price  ?  If  cotton 
would  bring  but  9^  cents  in  Savannah,  all  bought  alike,  ir- 
respective of  tare,  —  suppose  there  was  no  tare  in  England 
more  than  in  the  United  States,  then  would  not  cotton  at  10 
cents  per  pound  come  down  to  9i  ?  I  simply  call  your  atten- 
tion to  Mr.  Nourse's  argument,  to  bring  out  discussion. 

The  President.  Mr.  Nourse  is  not  present.  I  wish  he  was, 
because  we  consider  Mr.  Nourse  pretty  good  authority. 

Mr.  GouxDiNQ.  If  it  will  facilitate  this  discussion,  I  will  say 
that  I  have  a  long  communication  from  Mr.  Nourse,  addressed 
to  the  gentleman  last  up,  treating  upon  that  subject,  and  that 
he  takes  precisely  the  same  position  that  Mr.  Garsed  has 
assumed. 

Mr.  Atkinson.  I  shall  take  the  ground  that  neither  the 
Englishman  nor  the  American  fixes  the  price  of  cotton.  It  is 
fixed  by  the  relative  supply  and  demand  in  the  world.  In  &ct, 
the  whole  American  crop  of  cotton  is  fii-st  sold  on  its  gross 
weight,  to  be  distributed  by  the  persons  who  buy  it,  either  in 
England  or  America,  according  to  the  customs  of  the  respec- 
tive final  markets.  The  English  exporter,  the  English  buyer, 
everybody  except  the  planter  who  consigns  his  own  cotton  to 
Liverpool  (who  may  be  counted  out  as  an  insignificant  factor, 
if  he  exists  at  all),  every  buyer,  whether  in  England  or 
America,  pays  the  price  on  the  gross  weight  of  the  cotton ;  and 
the  cotton  does  not  go  to  England  to  be  sold  unless  it  brings  a 
price  there  that  will  pay  all  discounts,  no  matter  what  dis- 
oounts,  or  what  tares,  or  what  other  costs  and  charges  come  in 
-«^  the  QOttoQ  does  not  go  to  England,  in  preference  to  Bostoo^ 
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or  New  York,  or  Lowell,  unless  it  brings  a  price  that  will  com- 
pensate for  all  those  differences.  It  would  not  be  in  the  power 
of  Englishmen  or  Americans  to  fix  the  price.  The  demand  of 
either  of  them  is  too  large  to  admit  of  the  other's  doing  that. 
They  both  affect  each  other.  It  is  the  demand  of  the  whole. 
The  point  to  which  the  report  is  directed  is  a  better  method  of 
handling  and  packing,  that  will  save  waste  to  everybody.  The 
Englishman  will  get  just  as  much  benefit  from  it  as  we  do  pre- 
cisely—  no  more  and  no  less.  Our  advantage  over  the  Eng- 
lishman will  be  the  permanent  advantage  of  proximity  to  the 
cotton  field,  and  that  on  the  whole  is  equal  to  about  -^  of  a  cent 
a  pound.  An  illustration  of  this  matter,  of  the  most  complete 
sort,  which  has  just  come  to  my  knowledge,  has  been  a  contract 
lately  made  for  carrying  cotton  from  Northern  Texas  through 
Boston  to  Liverpool,  for  ten  thousand  bales.  The  rate  of  freight 
charged  from  Northern  Texas  (I  don't  know  the  exact  point, 
but  no  matter),  through  Boston  to  Liverpool,  was  $1.10  per 
hundred  pounds,  —  of  which  the  rail  to  Boston  received  70 
cents,  and  the  cost  of  transfer  and  steamship  charges  was  40 
cents;  to  that  add  |  per  cent  insurance  and  i  of  a  cent  per 
pound  for  freight  from  Liverpool  to  Manchester,  and  that  cotton 
cost,  for  all  charges  through  from  Northern  Texas  to  Manches- 
ter, England,  1^^  cents  per  pound.  The  same  cotton,  under 
the  same  conditions  and  the  same  contract,  can  be  laid  down  in 
Massachusetts,  Rhode  Island,  or  Connecticut,  and  perhaps  in 
Maine,  for  70  cents  per  hundred  pounds.  That  makes  a  differ- 
ence of  -^  of  a  cent  per  pound  in  our  favor,  which  cannot  be 
overcome.     That  means  three  thousand  miles  of  ocean. 

Mr.  Garsed.     Mr.  Atkinson   does  not  start  at  the   right 
point,  any  more  than  my  friend  Mr.   Nourse.     I   make   the 
point,  sir,  that  the  foreign  buyer,  buying  the  larger  amount  of 
cotton,  and  thereby  controlling  the  market  (because  I  will  not 
accept  Mr.  Atkinson's  position  that  he  does  not  control  it ;  he 
does  control  it),  when  the  despatch  comes  saying,  **  Cease  buy- 
ing at  this  price,"  the  cotton  comes  down. 

Mr.  GouLDiNG.  I  want  to  fasten  the  matter  at  the  position  : 
At  what  price  is  cotton  sold  in  the  South  ?  I  admit  that  cotton 
costs  more  in  Liverpool  than  in  New  York,  because  there  are 
three  thousand  miles  more  of  ocean  to  go  over.  But  I  cannot 
^clp  admitting,  that  if  it  is  a  fact  that  we  buy,  in  the  same 
'^ket,  afr  stated  by  the  gentleman,  at  a  price  fixed  by  this 
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larger  power, — as  an  illustration,  the  English  buyers,  the  Con- 
tinental buyers,  and  the  French  buyers,  control  the  Southern 
markets,  and,  when  they  fix  the  price,  they  fix  the  price  so  that 
tli(;y  can  make  the  allowance  for  tare,  in  Manchester  or  HaTre 
or  Bremen,  or  wherever  the  cotton  is  sold,  —  I  cannot  get  it 
til  rough  my  head  that  there  is  any  justice  in  American  manu- 
facturers buying  cotton  gross,  and  English  manufacturers  buying 
it  net.  If  there  is  nothing  wrong  in  the  matter,  why  the  prompt 
manner  of  the  National  Exchange,  the  other  day,  in  their  meet- 
ing in  New  York,  disposing  of  the  whole  tare  question  at  a 
word  ?  The  very  moment  the  question  of  tare  on  cotton  came 
up,  it  wiiH  of  no  consequence,  it  was  disposed  of.  Now,  if  there 
Ih  nothing  wrong  about  it,  why  do  we  not  have  tare  on  the 
cotton,  the  same  as  anybody?  And,  if  there  is  a  wrong  about 
it,  why  give  tiire  to  anybody?  If  three-quarters  of  the  cotton 
ih  Hold  with  the  tare  off,  why  not  sell  the  other  quarter  with  the 
tare  r>fr  also  ?  Is  there  any  other  staple  of  the  magnitude  of 
cotton,  —  Uiko  tobacco,  or  sugar,  or  rice,  —  is  there  a  single 
one  wlurre  there  is  not  a  tare  allowed?  Who  ever  heard  of 
coffee  bcjing  sold,  the  price  of  the  bag  with  the  co£ree, —  or 
any  Huch  article,  spices,  drugs,  &c.  ?  I  think  it  is  a  uniyersal 
riihi,  that  we  pay  for  the  article  and  not  for  the  wrapper.  Now, 
the  world  has  fixed  a  tariff  upon  cotton  tare,  —  not  the  absolute 
tiire  ;  th(;y  (ix  it  at  six  per  cent.  But  if  the  cotton  is  rolled  in 
mud,  or  is  stMit  wet,  then  they  strip  the  bales,  and  weigh  them, 
and  get  the  actual  tare.  Now,  you  know  how  impossible  that  is 
for  us,  where  th(;re  is  no  tribunal  to  refer  it  to.  I  ask  any  gentle- 
man who  buys  cotton,  how  it  is  in  his  case.  He  never  sees  the 
cotton  until  it  gets  to  his  factory,  and  there  he  finds  it  covered 
with  tnisli  and  mud.  The  weigh-master  will  tell  him,  "All  I 
had  U)  <lo  wjis  to  weigh  the  bales.  The  mud  and  wet  is  so  much 
for  you  U)  look  out  for."  Then  you  are  referred  back  to  the 
man  you  bought  it  of,  and  then  to  the  man  from  whom  he 
received  it,  and  so  back  from  hand  to  hand.  There  is  no  tri- 
bunal.  There  are  no  rules  to  be  governed  by.  You  take  the 
best  means  you  can  for  a  settlement,  and  vow  you  will  not  buy 
of  that  man  any  more.  Now,  the  American  spinner  is  not  on 
an  equal  footing.  I  am  taking  it  now  upon  the  six  per  cent 
tare,  not  what  we  have  to  buy  of  trash,  mud,  wet,  and  so 
forth. 
The  Pbesidsnt.    I  would  like  to  ask  one  question,  —  to 
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bring  out  the  fact  for  the  benefit  of  all :  Whether,  when  the 
cotton  is  bought  of  the  planter,  the  plauter  sells  his  cotton  to 
parties  purchasing  for  the  English  market,  on  any  different 
terms,  so  far  as  regards  the  tare,  than  he  does  to  parties  pur- 
chasing for  the  American  market  ? 

Mr.  GouLDiNQ.  If  Mr.  Nourse  was  here  I  should  ask  him 
to  answer  that  question,  and  you  could  consider  his  answer  as 
sufficient. 

The  Pbesidbnt.  I  would  not  consider  it  absolutely  suffi- 
cient.    I  would  give  it  some  weight. 

Mr.  GouLDiNG.  In  this  letter,  Mr.  Nourse  says,  "  The  mer- 
chant who  imports  his  ten  thousand  bales  at  Liverpool  or  Bre- 
men allows  his  merchant  to  buy  gross  bales  there,  as  he  must ; 
but  he  protects  himself,  and  a  little  more,  by  stipulation  in 
the  order  to  his  agent,  that  the  cost  should  include  an  allowance 
of  six  per  cent  from  the  gross  weight.  Thus  guarded,  he  loses 
nothing  by  delivering  net  weights  to  the  spinner.  The  chances 
of  the  market,  and  the  risk  of  fall  of  the  prices,  have  nothing 
to  do  with  those ;  and  upon  those  chances  John  Bull  bought 
his  cotton  gross,  and  uses  it,  omitting  intermediate  traffic,  net, 
but  saves  himself  six  per  cent  in  the  price." 

Mr.  Nourse  assumes  in  the  letter  previously,  and  in  another 
letter  to  me  personally,  that  the  cotton  sold  in  the  South  is  sold 
"  gross  "  to  the  buyers. 

Mr.  Thompson.    If   I    understand    the    matter,  —  I    have 
bought  a  little  cotton  for  a  few  years,  —  if  I  sent  an  order  to 
New  Orleans  yesterday  for  one  hundred  bales,  and  the  party 
Wying  for  me  goes  into  the  same  commission  house,  holding  a 
thousand  bales  of  cotton,  he  buys  nine  hundred,  and  I  buy 
one  hundred  ;  we  pay  precisely  the  same  price ;  I  don't  under- 
stand that  I  pay  six  per  cent  more  upon  the  same  samples  than 
the  Englishman  does.     If  I  did,  I  should  be  mad  right  off. 
Now,  I  understand  that  is  the  way  we  trade.     I  buy  one  hun- 
ted bales,  and  the  Englishman  buys  nine  hundred.     He  pays 
precisely  the  same  price.     I  don't  know  or  care  whether  you 
call  it  "  tare  "  or  not.     I  think  Mr.  Atkinson's  ground  is  right. 
^  cannot  see  Mr.  Garsed's  ground.     He  makes  the  point  that 
the  Englishman  fixes  the  price  of  cotton.     Supposing  he  does, 
"^hatare  you  going  to  do  about  it?    Supply  and  demand  fixes 
^^  in  my  judgment.     Supposing  there  are  thirty  thousand  tons 
^  hay  in  Maine :  one  man  goes  down  there,  and  pays  twenty 
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get  it.  The  EDglishman  will  not  get  it  on  an  order  of  that  sort. 
Yon  will  pay  a  little  over  10^^  cents  before  you  get  your  cotton. 
That  is  exactly  what  happens  to  the  English  or  Bremen  buyer. 
They  must  pay  the  market  price,  on  gross  weight,  or  they  don't 
get  it. 

Mr.  GouLDiNG.  Is  not  that  precisely  the  point  the  report 
takes,  —  that  the  yery  fact  that  he  has  got  to  sell  that  cotton  to 
the  European  spinner  at  six  per  cent  tare  is  taken  into  con- 
sideration when  he  gets  the  cotton  ?  But  the  tare  is  not  taken 
off  in  our  case.  The  10^  cents  fixes  the  price  of  the  cotton, 
and  the  ^  Ls  taken  off  to  the  Englishman  and  not  to  the 
American. 

Mr.  Atkinson.  You  get  for  10  cents  gross  what  the  Eng- 
lishman pays  10^^  cents  net  for,  practically.  I  say,  if  the  quo- 
tation is  10  cents,  he  is  expecting  to  lay  the  cotton  down  in 
Europe  at  10^^  cents  net.  He  covers  tare,  in  his  order,  and  so  do 
you.  All  the  quotations  of  this  country  are  for  gross  weights. 
As  we  buy  one-third,  and  the  Englishman  two-thirds,  we  buy 
one  bale  to  the  Englishman's  two,  and  there  is  not  difference 
enough  to  make  a  difference  in  price  on  that.  It  is  a  perfect 
absurdity  and  a  great  nuisance  that  the  cotton  crop  should  be 
sold  at  a  gross  weight.  It  is  in  the  power  of  thirty  or  forty  men 
in  Boston,  Providence,  and  Philadelphia,  to  establish  net 
weights,  if  they  can  make  a  combination ;  but  I  never  knew  a 
combination  of  more  than  two  to  succeed.  If  you  could  get  a 
combination  of  forty,  and  agree  to  buy  cotton  only  at  net  weight, 
you  would  establish  tare  on  cotton  in  that  way. 

Mr.  Thompson.  Allow  me  to  say  a  word,  in  justice  to  Mr. 
Goulding.  I  agree  with  his  report  entirely  —  except  that  the 
Englishman  pays  less  for  cotton  than  I  do,  buying  at  the  same 
moment  in  New  Orleans.  Otherwise  I  agree  with  him,  —  that 
the  tare  ought  to  be  taken  off. 

Mr.  Goulding.  I  think  that  the  committee  do  not  assume 
that  thing ;  but  they  say  that  the  brokers  say  it.  We  took 
mainly  the  testimony  of  Mr.  Nourse  in  this  matter,  —  that  the 
cotton  buyers  in  America,  on  the  same  day  and  with  the  same 
grade  of  cotton,  can  buy  at  the  same  price  that  the  English  do ; 
and  on  the  strength  of  that  we  take  that  position.  I  would 
like  to  say  also  that  the  committee  do  not  assume  that  there  is 
this  difference ;  but  we  ask :  How  is  it,  and  who  makes  the 
redaction  ?     If  we  start  from  the  same  premises,  and  the  con- 
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sumer  abroad  buys  with  a  six  per  cent  off  for  tare,  who  makes 
the  reduction,  and  where  is  it  made  ?  The  Liverpool  merchant 
gives  an  order  for  ten  thousand  bales  of  cotton,  limited  at  10 
cents.  The  buyer  must  protect  himself ;  if  he  is  going  to  make 
the  same  profits  that  our  cotton-broker  does,  he  must  fix  a  price 
so  that  he  can  make  the  reduction  of  six  per  cent  for  tare. 
Having  fixed  that,  we  do  not  get  that  deduction.  We  cannot 
see  why  there  is  not  that  disadvantage,  and  hence  we  say  so  in 
the  report.     We  do  not  get  that  reduction. 

The  President.  I  would  like  to  call  your  attention  to  a 
single  paragraph  in  the  report :  — 

"  Your  committee  might  reasonably  be  expected  to  recom- 
mend some  plan  or  method  of  effecting  this  change."  They  go 
on  to  say  that  they  would  not  recommend  legislative  actions, 
&c.  I  would  suggest  that  this  matter  be  referred  to  the  same 
committee  for  further  consideration,  and  that  at  the  next  meet- 
ing they  report  some  method  of  action  by  which  the  desired 
end  maybe  reached, — some  method  well  considered  and  di- 
gested, after  such  consultation  as  may  be  necessary,  so  that  we 
may  have  something  a  little  more  clearly  presented  as  to  what 
can  be  done.  One  member  asks  here,  "  What  are  you  going  to 
do  about  it  ? "  Well,  we  would  like  to  have  this  committee, 
wlio  have  this  thing  in  their  minds,  just  tell  us  at  the  next 
meeting  what  we  are  going  to  do  about  it. 

Mr.  Thompson.  In  what  connection  did  you  understand  me 
to  ask  that  question  ? 

The  Prp:sident.     I  don't  remember  the  exact  point. 

Mr.  Thompson.  It  was:  How  are  you  going  to  fix  the 
prices  f  If  the  Englishman  buys  two-thirds  and  you  only  one- 
third,  he  fixes  the  prices,  and  what  are  you  going  to  do  about  it? 

The  President.  It  is  for  the  Association  to  move  in  the 
matter. 

Mr.  Nichols.  It  seems  to  me  that  Mr.  Atkinson  has  the 
right  view  of  this  question.  I  cannot  see  that  there  is  any  in- 
justice in  the  way  the  business  is  done.  If  I  am  a  planter,  or  a 
factor,  and  have  a  thousand  bales  of  cotton  to  sell,  —  when  I 
have  made  up  my  mind  to  sell  at  the  market  price  of  the  day, 
I  do  not  stop  to  inquire  whether  the  man  who  is  to  buy  my 
cotton  is  a  native  of  Manchester  or  Lowell,  whether  it  is  des- 
tined for  Old  England  or  New  England.  I  do  not  care,  so  long 
as  I  get  my  money.     I  sell  to  one  as  cheaply  as  to  the  other. 
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They  botb  pay  the  same  price  at  the  starting  point.  But  the 
cost  to  the  consumer  or  manufacturer  depends  upon  its  destina- 
tion. The  manufacturer  in  Manchester  does  not  get  his  cotton 
at  the  same  price  as  the  manufacturer  in  Lowell.  If  you  take 
the  price  of  cotton  in  Liverpool,  and  compare  it  with  the  price 
in  New  York  or  at  the  South,  if  no  unusual  local  influences  are 
affecting  the  market,  I  think  you  will  generally  find  that  if  you 
take  the  price  at  the  latter  point,  and  add  the  freight,  insurance, 
&c.,  and  the  commissions  for  handling,  and  add  to  this  the  six 
per  cent  tare  taken  out,  and  whatever  other  arbitrary  local 
charges  there  may  be,  —  you  get  the  price  of  cotton  in  Liv- 
erpool. This  mtut  be  so  when  the  business  is  in  its  normal  con- 
dition, for  cotton,  like  all  other  merchandise,  seeks  the  highest 
market.  The  six  per  cent  allowance  is  not  saved  to  the  manu- 
facturer. He  pays  it  in  the  price  he  gives  for  the  cotton  in 
Liverpool.  You  will  find  this  to  be  the  case  to-day,  that  the 
price  of  cotton  in  this  country,  with  the  additional  cost  of 
transportation,  and  with  this  tare,  which  is  taken  out,  is  the 
quotation  of  cotton  at  Liverpool ;  so  that  really  there  is  no  in- 
justice in  the  way  the  business  is  done.  It  only  remains  for  us 
to  see  that  the  amount  of  tare  —  the  bagging  and  strapping, 
&c.  —  is  the  minimum  amount  that  is  necessary  to  cover  the 
cotton. 

Mr.  Cumnock.  We  will  say  that  cotton  to-day  is  10  cents 
in  Savannah  or  Charleston,  and  an  English  buyer  comes  in  and 
buys  eight  hundred  bales,  and  a  buyer  from  Boston  buys  two 
hundred  bales :  is  it  the  universal  rule  that  the  Englishman  is 
charged  six  per  cent  on  his  purchase  ? 

Mr.  Nichols.  They  both  pay  the  same  price.  The  man 
who  has  cotton  to  sell  does  not  inquire  whether  he  is  selling  to 
an  Englishman  or  an  American.  But  when  the  cotton  gets  to 
its  destination,  all  the  local  charges  and  allowances  must  be 
added,  and  the  consumer  must  pay  them.  The  English  manu- 
facturer pays  these,  in  addition  to  the  amount  that  you  and  I 
pay  for  cotton  at  our  mills. 

Mr.  Cumnock.    Is  that  the  fact?    Is  it  universally  done? 

Mr.  Nichols.  I  understand  that  this  tare  is  allowed  in  the 
English  market;  and  if  there  are  any  other  local  allowances, 
they  must  be  added  to  the  cost  of  cotton ;  the  manufacturer 
pays  these,  in  addition  to  what  we  pay  here. 

Mr^  Thompson.    It  strikes  me  that  the  Englishman  is  too 
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smart  to  pay  three-quarters  of  a  cent  more  than  we  do.  Now, 
suppose  that  I  buy  it,  and  ship  it  to  him  at  just  the  fair  cost: 
he  will  not  have  to  pay  so  much  as  he  pays  his  neighbor. 

Mr.  Atkinson.  There  are  plenty  of  buyers  in  the  South 
that  buy  both  for  American  spinners  and  English  spinners.  In 
point  of  fact,  the  last  quotation  for  middling  cotton  in  New  York 
was  Hi  cents,  as  I  recollect.  By  the  paper  the  last  quotation 
of  cotton  in  Liverpool  was  seven  pence,  at  two  cents  to  one 
penny,  —  that  is  14  cents.  Now  deduct  freight  and  insur^ce, 
and  you  have  18 J  cents.  Deduct  the  six  per  cent  tare,  extra 
bags  and  ropes,  and  one  and  a  half  per  cent  trade  discount,  and 
you  have  eight  per  cent  deduction  in  round  figures.  That  is  a 
cent ;  and  that  brings  the  price  down  to  12i  :  therefore  at  the 
quotations  of  to-day  the  Englishman  is  paying  12i  cents  for  the 
net  weight  of  cotton,  and  charges,  and  we  are  paying  Hi  cents 
for  the  gross  weight  of  cotton  in  New  York.  That  is  about  the 
proper  difference  in  the  market  in  the  long  run.  The  two  quo- 
tations will  come  even  in  the  long  run.  Take  twenty  years,  two 
days  in  the  month,  and  you  will  find  that  you  must  deduct  from 
the  English  price  the  freight,  insurance,  and  six  per  cent  tare, 
and  extra  bags  and  ropes. 

Mr.  Gabsed.  The  gentleman  don't  seem  to  get  at  the  mat- 
ter as  I  wish  to  put  it.  I  don't  mean  to  say  that  the  English- 
man and  the  American  pay  any  different  prices  in  Savannah  or 
Charleston.  But,  taking  my  friend  Thompson's  illustration 
about  the  hay,  suppose  the  man  who  wanted  two  thousand  tons 
of  hay  went  out  of  the  market,  and  left  the  one  that  wanted 
one  thousand  tons  in  the  market ;  the  man  that  wanted  the  one 
thousand  tons  bid  for  it  twenty  dollars,  and  the  other  one 
wanted  twenty-two  dollars ;  and  he  withdrew.  Now,  what  would 
be  the  effect  on  that  market?  The  two-thousand-ton  man  went 
out,  and  said,  "  I  will  not  give  but  twenty  dollars."  The  other 
man  wants  twenty-two  dollars.  He  has  got  his  hay  on  hand ; 
what  has  he  got  to  do  with  it?  He  must  either  commence  to 
sell  with  the  man  that  wants  the  smaller  quantity,  and  accept  a 
lower  price,  or  start  with  the  man  that  wants  two  thousand 
tons  at  twenty  dollars,  —  thus  getting  rid  of  him,  and  fixing 
the  price.  The  Englishman  does  fix  the  price  in  Charleston 
and  Savannah.  If  there  is  ten  thousand  bales  in  any  one  port, 
—  I  am  speaking  from  actual  experience,  —  and  it  is  well 
known  that  the  English  buyer  is  ready  to  buy  at  9^  cents,  and 
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he  is  not  willing  to  buy  at  9t  cents,  he  withdraws.  It  is  as 
common  as  it  is  to  go  and  eat  your  dinner,  that  he  does  that 
thing  exactly.  Then  what?  The  men  must  sell  their  cotton; 
and,  if  the  Englishman  will  not  advance,  they  have  got  to  come 
to  that  price.  Now,  he  buys  with  a  view  to  six  per  cent  when 
the  price  is  fixed.  The  American  cannot  fix  the  price  of  cotton 
any  more  than  he  can  upon  any  other  aiticle.  No  man  can  pos- 
sibly fix  the  price  at  retail  of  the  man  that  buys  at  wholesale. 
We  are  arguing  that  the  large  buyer  fixes  the  price ;  and  when 
there  is  a  universal  rule  of  tare,  then  we  stand  on  a  universally 
equal  footing ;  and  until  you  do  have  such  a  universal  rule,  you 
never  will  do  it. 

Mr.  Thompson.  If  you  can  by  Act  of  Parliament  make 
John  Bull  withdraw  from  the  market,  you  can  get  it  cheaper. 
I  don't  think  this  Association  can  compel  John  Bull  to  with- 
draw so  that  they  can  get  cotton  cheaper.  If  Mr.  Garsed 
wanted  two-thirds  of  the  cotton  raised  in  the  United  States, 
John  Bull  would  have  to  pay  just  what  we  said.  If  he  did  not 
want  to  give  but  ten  cents,  he  would  not  get  any  if  we  gave 
twelve.     When  we  got  stocked  up,  he  would  get  what  was  left. 

Mr.  Gabsed.     That  is  the  argument,  sir.     That  is  sound. 

Mr.  Atkinson.  I  move  that  the  report  be  sent  to  the  same 
committee,  to  propose  a  plan. 

The  Pbesident.  You  hear  the  motion  of  Mr.  Atkinson, 
which  is  seconded.  Are  you  ready  for  the  question, —  to  refer 
this  report  back  to  the  same  committee,  to  investigate  the 
matter,  and  to  devise  and  report  at  the  next  meeting  some  defi- 
nite plan  ? 

Mr,  Atkinson.  I  would  amend  the  motion  by  providing  for 
the  addition  of  one  name  to  fill  the  vacancy  that  exists  in  that 
committee. 

The  Pbbsidbnt.  I  would  suggest  that  that  vacancy  be  filled 
with  the  name  of  B.  F.  Nourse.  The  committee  then  would  be 
aa  follows :  William  F.  Goulding  of  Lewiston,  Me.,  B.  F.  Nourse 
of  Boston,  Hervey  Kent  of  Exeter,  N.H.,  Mr.  Garsed  of  Phila- 
delphia, and  Mr.  Cumnock  of  Lowell,  Mass. 

[The  motion  as  amended  was  adopted.] 

The  Pbes£D£NT.  The  next  business  is  to  hear  from  Mr. 
J.  G.  Garland  of  Biddeford,  Me.,  an  explanation  of  his  new 
apparatus  for  moistening  the  air  in  cotton  mills. 
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REMARKS   OF  MB.   J.   O.   GARLAND. 

Mr.  President  and  Gentlemen,  —  Before  I  explain  my 
apparatus,  I  should  like  to  bring  to  your  notice  a  few  facts  with 
respect  to  our  climate ;  for  it  is  a  very  changeable  climate,  as 
you  know.  We  have  great  changes  in  humidity,  as  well  as  in 
temperature.  I  suppose  you  have  noticed  the  great  change  in 
temperature  within  a  few  days ;  and  the  change  has  been  as 
great,  also,  in  the  humidity  of  the  atmosphere.  The  Signal 
Service  report  that  on  the  fifteenth  day  of  this  month  we  had 
only  eight  per  cent  relative  humidity  in  the  middle  of  the  day, 
and  on  the  twenty-sixth  day  only  thirteen  per  cent. 

Scientific  physiologists  say  that  we  require  an  atmosphere 
containing  sixty  to  sixty-five  per  cent  relative  humidity  in 
order  to  be  healthy,  and  our  practice  and  experience  seem  to 
substantiate  that  idea ;  for  dry  air  sucks  out,  as  it  were,  the 
moisture  of  the  system,  tending  to  excessive  insensible  perspira- 
tion. Dry  air  does  not  check  radiation,  and  moist  air  does. 
The  old-fashioned  plan  of  keeping  heated  rooms  moist  was 
to  keep  a  dish  of  water  on  the  top  of  the  stove.  You  or  I 
would  not  buy  a  furnace  to  heat  our  house  with  unless  it 
had  a  water-pan  connected  with  it  so  that  the  heated  air  might 
have  means  of  absorbing  water  to  moisten  the  air.  Dry  air  is 
injurious,  but  moist  air  is  not  only  healthy,  but  we  can  heat  our 
rooms  cheaper  and  easier  with  moist  than  with  dry  air.  We 
need  more  knowledge  and  care  on  this  subject  for  the  good 
health  of  ourselves  and  families,  as  well  as  for  all  who  work  in 
the  heated  rooms  of  our  mills. 

Now,  there  is  another  thing,  so  far  as  your  mills  are  con- 
cerned. It  is  very  often  that  your  work  runs  bad ;  the  quality 
of  your  cloth  is  not  what  you -desire  it  to  be:  so  you  go  into 
the  weave-room,  and  say  to  the  weaver,  "  What  is  the  trouble 
about  the  cloth  ?  "  He  will  say,  "  My  harnesses  and  reeds  are 
old  and  poor,  and  the  work  runs  bad.  The  yam  is  poor.'*  You 
call  the  spinner,  and  he  will  say,  "  You  don't  give  me  repairs 
necessary  for  doing  my  work.  My  travellers  are  worn  out. 
My  spindles  do  not  run  true,  and  the  rings  are  not  true,  and 
the  roving  is  bad."  You  call  your  carder,  and  what  does  he 
say  ?  He  says  he  needs  lots  of  repairs,  and  that  you  have  not 
done  any  for  a  long  time ;  besides,  the  cotton  is  poor  and  short 
stapled ;  and  so  it  goes  on  with  all  that  sort  of  talk.    That  is 
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the  experience  you  have  had  more  than  a  hundred  times,  every 
one  of  you.  Such  times  and  experiences  as  these  come  very 
often,  especially  in  windy  weather  the  same  as  to-day,  when 
there  is  a  great  deal  of  frictional  electricity  in  the  rooms,  and 
very  dry. 

If  we  do  not  know  about  these  changes  in  humidity,  the 
Signal  Service  reports  will  tell  us  accurately  about  them.  I 
noticed  their  report  in  this  morning's  paper  stated  that  the  rela- 
tive humidity  yesterday  noon  was  100,  last  night  58  per  cent. 

In  Boston  the  Signal  Service  report,  for  the  year  ending  Aug. 
31,  that  the  relative  humidity  for  the  year  was  as  follows,  to 
wit :  nine  days  between  10  and  20  per  cent ;  eleven  days  be- 
tween 20  and  30  per  cent ;  fifty-six  days  between  30  and  40  per 
cent;  seventy-seven  days  between  40  and  50  per  cent;  sixty- 
four  days  between  50  and  60  per  cent ;  fifty-eight  days  between 
60  and  70  per  cent ;  eighteen  days  between  70  and  80  per  cent ; 
sixteen  days  between  80  and  90  per  cent ;  and  twenty-six  days 
at  100  per  cent,  —  showing  that  the  relative  humidity  was  three 
quarters  of  the  time  below  70  per  cent.  Please  remember  that 
100  per  cent  denotes  that  the  air  is  saturated  with  water,  or  has 
as  much  moisture  as  it  can  hold,  as,  in  a  rainy  or  foggy  day,  50 
or  60  or  70  means  that  the  air  has  that  per  cent  of  saturation. 

Away  from  the  seashore,  you  will  remember  that  it  is  much 
dryer  than  here,  or  by  large  bodies  of  water. 

You  will  remember  that  the  capacity  of  air  to  hold  moisture 
increases  as  the  temperature  increases ;  for,  with  the  thermome- 
ter at  zero,  the  air  can  hold  but  half  a  grain  of  water  to  the 
cubic  foot.  At  40°  it  can  hold  but  2.9  grains  to  the  cubic  foot ; 
at  50°,  4.29  grains ;  at  70°,  8  grains ;  at  90°,  14.8  grains.  From 
this  you  will  see  that  air  at  70°  temperature  holds  twice  as 
much  moisture  as  at  48°,  and  half  as  much  as  at  92°  tempera- 
ture. Now,  if  we  suppose  that  the  air  out  of  doors  is  at  50° 
temperature,  and  has  60  per  cent  moisture,  and  you  let  it  into 
your  rooms,  there  heat  it  to  70°  temperature,  then  you  will 
have  a  relative  humidity  of  only  32  per  cent.  We  will  suppose 
the  same  temperature  of  50°  in  the  out-of-doors  air,  but  that  it 
is  saturated  or  has  100  per  cent  relative  humidity  ;  and  let  that 
into  your  rooms,  and  heat  it  to  70°,  then  you  would  only  have 
a  relative  humidity  in  your  rooms  of  53  per  cent.  Thus  you 
will  see  that  it  is  not  always  a  good  plan  to  let  even  out-doors 
damp  air  into  your  rooms,  expecting  thereby  to  make  them 
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damper ;  for  you  ought  to  and  may  have  a  better  condition  of 
moisture  inside  than  the  out-door  air  let  in  would  give. 

If  70°  is  about  the  right  temperature  to  keep  your  rooms,  at 
what  humidity  will  you  keep  them  ?  Can  you  tell  ?  There  is  a 
right  condition  of  humidity,  one  better  than  any  other ;  who 
knows  what  it  is  ?  I  have  asked  a  great  many  manufacturers 
what  humidity  they  keep  in  their  rooms,  and  I  have  never  got 
a  definite  answer. 

To  keep  a  regular  humidity  in  your  rooms,  it  must  be  done 
artificially,  not  depending  on  natural  condition  of  the  atmos- 
phere. 

From  a  large  number  of  experiments  extending  through 
many  years,  I  think  I  am  warranted  in  saying  that  70  per  cent 
relative  humidity  is  the  proper  and  right  condition  of  moisture 
for  all  processes  of  the  cotton  manufacture,  to  produce  best 
results. 

Another  thing  with  regard  to  the  air  I  meant  to  have  spoken 
of  before.  If  you  keep  your  rooms  at  70°,  and  have  70  per 
cent  relative  humidity,  there  will  be  5.6  grains  of  water  in  each 
cubic  foot  of  air.  Now,  if  you  increase  the  temperature  to  80°, 
you  must  have  7.6  grains  of  water  to  the  cubic  foot,  to  maintain 
the  required  70  per  cent  relative  humidity.  So  you  see  it  is 
not  well  to  heat  your  rooms  hotter  than  70°,  for  you  dry  up  the 
moisture  ;  or,  in  other  words,  70  per  cent  humidity  at  70°  tem- 
perature becomes  only  51  per  cent  humidity  when  heated  to 
80°  temperature. 

All  bearings  and  journals  run  with  less  friction  and  power  in 
a  moistened  atmosphere.  Spindles  run  with  less  power,  and 
produce  better  work,  if  the  bands  are  kept  at  a  regular  tension, 
consequent  on  regular  humidity.  The  most  of  you  have  tried 
to  moisten  the  air  in  your  mills  with  steam,  with  indifferent 
success,  and  considerable  damage  and  trouble,  and  sometimes 
perhaps  at  loss  from  fire  by  spontaneous  combustion  from  hot 
steam-pipes.  I  advise  all  of  you  to  see  an  example  in  Mr. 
Atkinson's  oflBce,  where  fire  evidently  took  from  a  hot  steam- 
pipe. 

I  doubt  very  much  as  to  the  benefit  received  in  moistening 
air  in  your  mills  by  blowing  off  steam  ;  for  while  you  were  try- 
ing to  moisten  you  heated  the  air  more  and  more,  and,  the  more 
heat  you  have,  the  more  moisture  is  required. 

The  elder  Mr.  Johnston  of  Cohoes  said,  with  regard  to  moiat- 
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eDing  mills  by  blowing  ofif  steam,  that  he  believed  that  steam 
let  into  a  room,  or  steam  in  contact  with  cotton  before  it  was 
got  into  cloth,  was  always  injurious.  He  also  said  that  no  boy 
or  girl  of  his  should  ever  work  in  your  Eastern  mills,  where 
they  were  kept  so  hot  by  blowing  off  steam  in  them. 

Mr.  J.  F.  Slater,  into  whose  mill  I  put  my  apparatus,  said 
that  it  was  worth  all  it  cost,  in  the  comfort  it  gave  to  the  help 
in  relief  from  the  extreme  heat  of  the  mills.  Another  says  (and 
you  will  have  to  take  what  he  says  with  considerable  allow- 
ance) that  his  weaving-room,  where  my  apparatus  was  in  use,  was 
the  coolest  place  in  the  city.  Actual  record,  however,  shows 
that,  in  a  mill  having  my  apparatus,  where  they  kept  the  record 
three  or  four  times  a  day,  the  temperature  was  ten  to  fifteen 
degrees  less  during  the  heat  of  summer,  and  when  lighted  up, 
than  in  similarly  situated  rooms  without  the  apparatus. 

Spray  from  an  atomizing  tube  is  a  great  absorbent  of  elec- 
tricity, water  being  a  conductor  next  to  metal  in  effectiveness, 
and  especially  water  in  globular  form.    In  order  to  test  its  value 
in  this  respect,  I  put  it  in  one  of  the  best  bleacheries  in  New 
England,  where  they  were  much  troubled  with  electricity :  as 
the  cloth  came  from  the  drying  cylinders,  and  passed  down 
through  the  floor  into  the  cloth-room,  it  would  stick  and  cling 
to  the  trough,  and  pile  up  unless  some  on»  stood  ready  at  such 
times  to  pull  it  down ;  and  even  when  down  it  would  puff  up 
and  full  up  so  that  one  had  to  stand  and  press  it  down.     After 
my  apparatus  was  put  in,  the  electricity  was  absorbed,  and  they 
had  no  further  trouble  in  that  respect ;  the  manager  writes  me 
that  it  was  working  satisfactorily.     Therefore  I  think  my  mode 
of  moistening  will  be  of  great  benefit  in  every  department  of 
your  mills  in  this  respect.     I  have  here  but  a  portable  apparatus 
gotten  up  for  a  special  purpose,  and  not  for  exhibition  here.    I 
irill,  however,  try  to  illustrate  the  operation  of  my  apparatus 
^th  it. 

I  run  two  lines  of  pipe,  one  five  inches  above  the  other,  along 
^y  the  posts  in  the  centre  of  the  room,  —  if  not  over  fifty  feet 
wide,  —  attaching  the  pipes  to  the  posts  about  eight  feet  from 
^0  floor.  The  upper  pipe  conveys  compressed  air,  the  lower 
^^ter.  The  water-pipe  is  supplied  with  water  from  a  small  tank 
set  generally  over  the  sink.  Water  is  kept  automatically  at  a 
^gular  height  in  the  tank,  and  flows  out  through  pipes  to  the 
^^P^pipe  located  at  the  same  height  as  the  tank ;  water  stands  in 


l\ti*  nifi-jiijfC  U)  within  fi^ven-eigLii:*  cf  mz.  zziii  '.£  ibs  zu:  :  iz.j5 
fJii^  'Hip  ill*;  watfjrarrn  of  the  a:o=iLziz;r  nies  is   cLik^*«i:  iie 
oili*r  ;iMii  of  the  tulx;  hi  connectei  wiiL  li^  iiir-TLie.  iztL  rzz- 
|.li<''I  wilJi  r;oniprfMn<:d  HIT  aij  a  motor  v_»  avziIk  "irr 
fin  nil  jHirnp.     I    MHd  an  atomizinz  n:be  sirLlLT  zc 
wiv*»i  iirMi  «l;iii;^'ht/;rH  use  for  perfuxnerr. 

OiM*  r'.oriipn;MMion  air-pump  mav  sup'plT  ererj  r:«:n  in  jisr 
null,  lull,  irjiuh  room  must  have  its  separate  water-tizii.  -mlese  it 
i.'.  Oh  iIm'  tMuur  \t*.v('.\.  You  may  dampen  to  anj  de:^ir*ii  eiTc-t. 
70  1,1  Hit  |irr  (Mint,  or  more,  provided  you  give  rKS&:ir^  r-iizh. 
iiri'l  Ini v«'  fjiniy-t-uheH  enough.  I  recommend  TO  p^r  ce-t  rrlitive 
iMMfiMiily  for  i'vtry  room  in  your  milLs,  and  chink  yo:i  would 
lift  )/fMii  i^iinirri  to  keep  it  there. 

I  ii>f>  in  my  iippunitus  only  fre»h  pore  air  from  on:  of  docn, 
nm\  I  li  tin  Oltrri'cl  water. 

I  will  now  >thow  you  how  this  apparatus  operates.  [Turns 
Mm*  f  iMhh,  \\\\i\  nxhihitH  tlie  operation  of  the  machine.] 

I  lii'Mt  in  ti  Mninll  air-[)unip  in  here^  and  a  small  water-pump 
III  ih  i  Inn  ol'  iJMMiii  Hpniy.s  throws  from  three  to  four  gallons  of 
wift'f  ti  ijiiy,  In  onn  mill  I  put  one  hundred  sprays,  and  in 
fin'filiM  unit  hnnilKMJ  nnd  ninety-two  spravs.  Thev  are  located 
Ml'rn|/  iIm>  loom,  (mk'iU  t<'t>9  or  fifteen  feet  apart  as  required. 
'n.«.  .'pniy  iiniwoiM  lor  iihout  eiglit  thirty-six-inch  looms,  or  four 
h«oi'lM  fj  |i  t  I,  i}\  IJiMir  ripnre. 

III*.  l'iH',»'.M»it,'rr.  I  Mnpj)ose,  in  accordance  with  ordinary 
»»iii'»ni,  iIm-  iMnilmiiin  will  allow  himself  to  be  questioned,  if 
nn,  n\  i|m  mi  nilnix  ilciun*  (o  ask  (jucstions.  He  has  made  his 
«  'ploMiiMMMi  r.ii  lull,  iinij  rxhihiled  the  invention  so  clearly, that 
p<  fli.ip.i  t  ^t  ly  onn  will  Im«  HaliHiied.  But,  if  any  one  has  a  ques- 
li'/n  lo  H»-.l«,  llnwn  hi  now  opportunity. 

Ml.  TiioMi'hoN.  I  would  like  to  ask  the  gentleman  whether 
fh'v  utnioH|ilii-ii«  ouUide,  of  [\\k\  namo  temperature,  always  con- 
tiiifiit  tlin  itanin  amount  of  water. 

Ml.  i\\\i\,\n\K     No,  not  at  all. 

Ml.  TnoMi'MoN.  You  did  not  explain  that  matter,  I  believe; 
mid  I  lathnr  K'l^ln'i'^'d  tluj  ini|)ressiou  that  the  air  of  a  given 
Uim|Himturii  iilwayK  (contains  the  same  amount  of  moisture. 

Mr.  (iAtcLANn.     No,  sir. 

Mr.  TlloMI'HON.     Then  you  cannot  control  the  out-door  air r 
and  you  claim  more  for  this  invention  because  by  it  you  ca 
UAke  the  humidity  regular.     Then  you  say  you  never  got 
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definite  answer  from  anybody  as  to  what  kind  of  atmosphere 
he  had  in  his  mill.  I  suppose  a  good  many  of  the  members 
would  say  that  they  could  not  exactly  tell  about  the  atmos- 
phere. Now  in  regard  to  the'  cloth  going  down  the  trough  that 
you  mentioned;  did  you  notice  that  the  electricity  made  a 
good  deal  of  trouble  in  respect  to  other  matters  in  the  same 
room? 

Mr.  Garland.  It  blows  your  beard  and  your  hair  out 
straight;  after  this  apparatus  was  introduced,  they  would  lie 
down. 

Mr.  Thompson.  Was  it  the  air  that  held  up  these  folds  of 
cloth,  or  was  it  the  electricity  ? 

Mr.  Garland.     They  claimed  that  it  was  the  electricity. 

Mr.  Thompson.  Do  you  think  it  was  the  electricity  which 
held  that  cloth  up  before  the  invention  was  put  into  the  mill, 
or  was  it  the  air?  The  cloth  becoming  wetter  would  hold  the 
air  more,  the  same  as  in  the  case  of  the  sail  of  a  vessel,  and 
hence  the  cloth  would  become  more  puffy. 

Mr.  Garland.  Electricity,  not  air :  that  did  not  seem  to  be 
the  effect  there.  It  seemed  to  lie  down  well  after  the  invention 
was  put  in. 

Mr.  Thompson.  Did  anybody  have  to  push  the  cloth  down 
after  the  invention  was  applied  ? 

Mr.  Garland.    No,  sir. 

Mr.  Thompson.  Then  you  rather  think  that  it  facilitated 
that  operation  ? 

Mr.  Garland.    It  seemed  to ;  yes,  sir. 

Mr.  Atkinson.  This  apparatus  attracted  my  attention,  and 
I  invited  Mr.  Garland  to  put  it  into  our  office.  It  seemed  to 
me  to  be  a  perfectly  good  thing,  and  I  was  very  glad  to  show 
it.  I  want  to  call  the  attention  of  those  who  have  to  deal  with 
these  questions  of  humidity  and  dryness,  to  the  possible  appli- 
cation of  some  of  these  figures  to  the  other  problem  of  "  d ly- 
ing." The  dry-houses  and  drying  apparatus  of  the  factories 
are  to  us  underwriters  the  most  dangerous  points ;  and  it  ap- 
pears by  this  statement  that  Mr.  Garland  has  made,  that  the 
atmosphere  at  90®  has  twice  as  much  avidity  for  moisture  as 
the  atmosphere  at  60®  to  70°.  Now,  then,  gentlemen,  in  a 
great  many  places  where  you  have  to  deal*  with  drying  you  can 
lay  in  ice  a  great  deal  cheaper  than  you  can  lay  in  coal ;  and 
H  has  occorred  to  me  that  it  was  incumbent  upon  some  of  you 


Ut  ftml  out  how  to  cany  roar  oser  cuoscuffiR^  iL  Fincmsr 
tJiroiij/li  tt  l/i^  ic«;-<;hamJi€:r,  in  w-icfr  •:  "ainnaiEiilT  err  liit  et 
uri'l  Mr«liic<;  tlj<5  iiioUture  in  it-  btfirt  tti-x  a^rj  n  iLi:  jriir  iy- 
^lntl^l'a  or  irit/i  your  hia-thers ;  &&i  ii-*i  if  j-:.::  as.  itTia.*  saii  i 
in«tJ|i;J  you  will  find  that  ice  is  a  'r^iisr  irrsr  tiii  a  iii*a;« 
litit'  iliiiii  wf  much  exix:rjditure  oq  &:a1  azii  ^ia:  jrn. -vil  :« 
tt\t\t'.  1^/  kir'tp  your  tftiniierature  dowii.  so  a^  n:u  *«:  liLkt  jicr 
yum  find  tiiaki;  it  brittle  and  tender. 

I  would  liki;  to  Htatc  at  this  poinu  this  I  aza  dss^i  rj 
iUttiilnv  of  tJiij  Art  MuHeum  to  inri^e  meznoer*  C'f  iii* 
Utfii  to  vioit  that  iimtitution  at  anr  time  d^irir^z  lifzir  s^iaria 
tlii.t  t  it.y.  Hy  ^ijiviii^  their  names  at  the  d'»r  ibej  wZl  lue  ai- 
fiiiMcd.  ThM  hir^o  c<;titral  room  is  deroted  lo  lexifles:  aod 
|iM)Mi)m  hoiim  of  ihii  articles  that  yoa  will  inspe:-!  ihis  afiex^ 
ffoon  will  li<i  |ilac(!d  there  for  exhibition. 

'I  )m(  I'kkmidknt.  The  next  subject  for  conaderadon  is  a 
n\f'ni  fiotn  Mr.  AtkiriHon  upon  the  results  of  receni  trials  of 
ho.i ,  wdh  a  vinw  to  (hdcnnining  the  best  kinds  for  use:  and 
1m<  -^tW  ii).-.o  (iriYitiuit  a  Htatcment  of  the  information  desired  for 
iIm.  l/'fiil.id  HhituM  coiiHUH  of  I88O9  relating  to  cotton  manofu- 

Ml  AiniNhON.  I  will  report  in  print  upon  the  subject  of 
ho  1.  'I  \ittn  JiiiM  not  biMMi  time  to  complete  the  trial  since  the 
/»oi)ii,  '^(i.t  jMvnji.  Tlin  (li'lay  has  occurred  because  some  gen- 
l\t  im  n,  I  «|Miiht  ill  aiitim^ptic  work,  have  some  new  methods  of 
|/io/mImi|/  ii|oiiiHit.  miiiU'w,  that  required  a  little  time  for  ex- 
|/' MM»»  III.-,  lo  lift  iiimln.  I  think  the  report  maybe  somewhat 
loij/oihinr  '^Im  II  (t  /iMiiii'M,  and  I  will  report  in  print.  In  respect 
to  ilii  1 1  ii.tihi,  I  will  dnfnr  that  until  afternoon,  in  order  to  give 
WMy  loi  Mill  oil,,,,  worit  of  Mk,  meeting.  I  will  have  severaL 
olJi'i  uulijiu'U  1^,  |,iiii^(  in  in   the  afternoon,  but  will  give  way^ 

Ml.  WiMiMicit.  I  wish,  if  I  may  be  permitted  to  do  so,  to^ 
fiiill  upon  Mr.  Atkiimon  for  a  paper  which  he  has  prepared,^ 
liiifoin  thii  (!loMo  of  tliiH  moclinjif,  as  to  the  extent  of  the  manu — - 
tiu'.Uim  and  tim  iimh  of  hand-made  fabrics  of  cotton. 

Mr.  Atkinmon.  I  want  to  call  your  attention  to  what  Mir:= 
Wttitij  ( who,  I  am  happy  to  say,  is  a  graduate  of  the  Institute 
of  Tochnoloj(y)  has  accomplished.  At  the  last  meeting,  Mi 
Ordway  stated  to  you  the  difficulties  with  regard  to  every  exisi 
ing  machine^  without  exception,  that  had  been  made  for 
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purpose  of  testing  the  comparative  anti-frictional  properties  of 
oil,  and  you  will  notice  that  he  condemned  every  one.  We 
have  since  (not  knowing,  at  the  time  we  ordered  it,  of  Mr. 
Waite's  success)  had  made  an  expensive  machine,  on  Mr.  Ord- 
way's  design,  which  is  now  set  up  in  the  room  where  the  looms 
are,  and  not  yet  tried.  I  want  you  to  observe  this,  that,  in 
adding  to  the  mechanism  the  column  of  water,  Mr.  Waite  has 
avoided  all  the  previous  diflSculties.  By  this  device  absolute 
conditions  of  temperature  in  the  operating  parts  of  the  machine 
are  secured;  and  I  understand  him  that  in  different  atmos- 
pheres, and  under  different  conditions,  such  as  caused  a  great 
variation  in  all  our  trials  with  the  other  machines,  he  has  ob- 
tained true  comparisons.  He  gets  results  within  one  per  cent 
whenever  he  tries.  Therefore  the  science  of  lubrication  has 
made  a  great  step  by  this  invention.  He  also  brings  before 
you  the  fact  that  the  mineral  oils  are  the  best  lubricants,  and  in 
every  point  confirms  the  deductions  that  have  been  made  in 
Mr.  Ordway's  investigation.  In  respect  to  another  point,  it 
seems  to  me  that  Mr.  Waite  has  made  a  very  important  step, 
and  that  is,  that  an  extreme  polish  of  bearing  surfaces  is  a 
positive  injury.  He  has  stated  to  me,  —  what  he  omitted  to 
state  here,  —  that  by  carrying  the  polish  of  bearing  surfaces 
beyond  a  certain  given  point,  which  appeared  to  be  the  true 
one,  he  has  met  seven  times  the  resistance ;  i.e.,  using  the  same 
oil  of  the  same  temperature,  and  other  things  being  equal,  the 
carrying  of  the  polish  to  an  extremely  fine  degree  has  made 
the  resistance  seven  times  as  great  as  on  the  comparatively 
Tough  surface.  That  is  an  extraordinary  demonstration — if 
it  is  proved. 

In  this  connection  I  desire  to  call  your  attention  to  another 
iDatter,  —  the  staining  quality  of  oil  is  a  very  important  matter, 
one  of  the  utmost  consequence  to  you  all,  especially  as  the  tend- 
on cy  is  now  towards  the  mineral  oils.     In  the  course  of  our, 
investigation  of  oils,  as  we   have  named  before,  the  acid  test 
"^a^s  applied   to  various   animal   oils;   the  nitro-sulphuric  acid 
test  was  applied   to   animal  oils  to  detect  adulteration.     The 
application  of  the  same  acid  to  mineral  oils  detected  a  varia- 
tion in  the   quantity  of  a   certain  brown  tarry  gum.     It  ap- 
peared that  there   were  different   kinds    of   mineral    oils,  — 
^onie  made  by  the  distillation  of  petroleum,  and  others  alleged 
^  l>e  made  by  filtration  without  distillation.    I  give  you  the 
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facts  as  stated  to  me.  Whether  they  mean  any  thing,  or  not, 
will  yet  appear.  There  are  certain  oils  that  are  claimed  to  be 
made  by  filtration,  and  others  by  distillation,  and  when  the 
acid  test  was  applied  to  distilled  oils  the  brown  tarry  gum  ap- 
peared ;  when  applied  to  oils  alleged  to  be  filtered  it  did  not 
appear.  We  therefore  guessed  —  we  did  not  know  —  that  this 
gum  might  have  something  to  do  with  the  staining.  I  therefore 
requested  parties  to  stain  some  printing  cloths,  to  number 
them,  and  send  them  to  three  different  bleacheries,  —  to  stain 
them  with  filtered  oils  and  with  distilled  paraffine  oils  and  with 
sperm  oils.  We  received  reports  in  two  cases,  —  the  Norwich 
Bleachery  and  the  Lewiston  Bleachery.  In  one  case  the 
filtered  oil  was  bleached  out,  the  distilled  oil  was  not  bleached 
out,  and  the  sperm  oil  showed  some  signs  of  stain.  In  the 
other  case,  the  filtered  oil  and  the  sperm  oil  both  bleached 
out,  and  the  distilled  oil  did  not.  I  then  made  the  suggestion 
to  various  printers,  at  three  of  the  largest  print-works  estab- 
lishments,—  to  try  the  experiment;  and  their  answer  was, 
"  Our  process  of  bleaching  is  so  complete  and  thorough  that  we 
had  no  diCBculty  in  bleaching  out  any  of  the  oils."  I  know 
that  they  use  the  distilled  oils,  —  two  of  them  at  least,  —  and 
they  do  not  fail  to  get  it  out  of  their  cloths.  Therefore  this 
consideration  has  reference  to  the  ordinary  process  of  bleaching 
our  common  goods.  But  Mr.  Dempsey  came  np,  and  said  that 
I  ought  to  be  hung  for  inducing  the  use  of  mineral  oils  on  looms 
for  thick  goods,  that  it  was  a  very  different  problem  when  it 
came  to  thick  goods,  and  that  they  could  not  bleach  out  min- 
eral oils  without  injury  to  the  cloth.  Whether  they  can,  or  not, 
remains  to  be  seen.  I  therefore  procured  a  piece  of  the  thickest 
satteen  jean,  a  piece  of  the  thickest  brown  drill,  brought  them 
down  to  the  Institute,  selected  twenty  different  kinds  of  oil, 
padded  the  oil  into  them  to  the  utmost,  worked  it  in,  did  each 
up  separately,  and  sent  them  to  the  Waltham  Bleachery  to 
be  stitched  in  with  cloth  of  the  same  kind,  and  put  through 
the  ordinary  process  of  bleaching.  One  set  I  had  baked  for 
twelve  hours.  The  other  set  were  put  into  cold  soap  and  water, 
and  not  baked.  In  respect  to  the  two  sets,  there  appears  to  be 
very  little  difference.  None  of  the  oils  have  been  bleached  out 
entirely,  not  even  the  sperm.  In  respect  to  the  relative  quality 
of  the  oils,  whether  they  bleach  out  more  or  less,  these  samples 
will  show.     Here  are  the  twenty  that  have  been  baked,  and  the 
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twenty  that  are  unbaked.  Each  kind  of  oil  is  marked.  They 
were  numbered  by  cuts,  so  that  the  bleacher  should  not  know. 
Each  piece  is  now  marked  with  the  name  of  the  oil  that  was 
used,  or  what  purported  to  be  the  name.  The  oils  that  are  said 
to  be  filtered  appear  to  have  bleached  out  more  perfectly  than 
those  which  are  said  to  be  distilled.  They  appear  to  have 
bleached  out  nearly  as  well  as  the  pure  sperm,  if  not  quite  ;  and 
the  samples  give  certain  indications,  to  say  the  least,  of  the  rela- 
tive staining  qualities  of  the  oils.  On  the  whole,  by  this  or- 
dinary process  of  bleaching  none  of  these  oils  were  bleached  out. 
But  filtered  oils  were  removed  better  than  any  of  the  other  min- 
eral oils.  The  one  that  is  the  best  of  all  in  this  list  is  an  oil 
that  stands  at  305°  flash,  and  evaporates  five  per  cent  in  twelve 
hours  at  140°.  Here  are  the  two  sets  for  you  to  examine.  The 
oils  are  all  marked  on  the  samples,  and  you  can  look  them 
over,  and  draw  your  own  conclusions. 

Mr.  Thompson.  I  would  like  to  ask  if  either  of  those  stains 
was  made  upon  the  looms  while  weaving. 

Mr.  Atkinson.    No.     In  all  these  cases  the  oil  is  padded  in. 

Mr.  Thompson.  A  gentleman  came  to  me  nine  years  ago, 
and  wanted  me  to  try  mineral  oil  on  my  looms.  I  said,  "I  don't 
want  to ;  we  cannot  get  the  stains  out."  He  said  we  could.  I 
told  him  to  put  some  of  the  oil  on  some  goods,  and  bleach  it 
out.  He  did  so,  as  was  reported  to  me.  He  reported  to  me 
that  he  had  had  them  thoroughly  bleached.  I  then  said  to  him, 
**  I  haven't  any  faith ;  but  if  you  will  send  me  some  of  the  oil  I 
will  weave  as  many  yards  of  cloth  as  you  say,  and  will  manage 
to  spot  it  more  than  usual.  I  will  have  them  take  their  fin- 
gers, and  wipe  some  of  the  gudgeon  grease  and  iron  upon  the 
cloth."  Mr.  Sayles  reported  to  me  that  if  he  did  not  injure  the 
cloth  he  could  not  bleach  them.  He  had  to  take  about  two 
thirds  of  the  wear  out  of  the  goods.  If  you  take  those  oils,  and 
put  them  upon  the  loom,  and  try  it,  with  the  iron,  you  find  a 
chemical  action  takes  place,  the  cause  of  which  you  cannot  de- 
termine. 

Mr.  Atkinson.  It  is  said  to  make  a  great  difference  whether 
the  oil  is  used  upon  a  bearing,  and  has  iron  mixed  with  it.  I 
noticed,  in  one  of  the  mills,  making  the  thickest  Marseilles 
quilts,  and  using  one  of  the  distilled  mineral  oils,  that  one  of 
the  inspectors  went  over  the  oil  spots,  rubbed  them  with 
hard  soap  and  cold  water,  and  scoured  them  before  they  went 
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inU)  the  bleach ;  and  those  spots  did  bleach  out, — Uioiigh  the 
oil  Hpots  came  from  the  iron  of  the  loom.  They  had  not  much 
trouble  in  bleaching  them  ouL  The  process  was  carried 
ttjrr)iigh  in  the  usual  order.  The  quilts  were  taken  from  the 
loom,  carried  to  the  cloth-room,  inspected  in  the  nsnal  manner, 
}janl  Hoaj)  and  cold  water  rubbed  in,  and  scouring  done  bv  hand 
H|)ot  by  Hpr>t.  They  then  went  into  the  bleach;  and  there  is 
no  Htain  upon  them. 

Mr.  Thompson.  Had  that  same  quilt  been  cnt  off  with  the 
Maine  H|)ot,  and  laid  away,  and  aged  three  or  four  months,  the 
rcMult  mi^^ht  have  been  different. 

Mr.  Atkinson.  That  we  suspected,  and  to  that  end  I  had 
th^HC  ^oo(1h  baked, — in  order  that  baking  might  take  the  place 
of  the  a^(un^.  Hut  there  were  no  iron-brown  oil  stains,  which  it 
<loeK  a|)|)(;ar  are  much  more  difficult  to  bleach.  I  have  sug- 
^(rHlcd  to  the  agents  of  this  quilt-mill  to  try  these  two  kinds  of 
oil,  —  to  try  the  filtered  oil  without  the  inspection  or  washing 
hy  l)an<l,  to  Hoe  if  that  comes  out;  and  also  to  try  the  distilled 
oil,  in  onlisr  that  the  difference,  if  any,  may  be  determined. 

Mr.  lUiiKicii.  I  have  had  a  little  experience  in  that  direc- 
tion, the  Hanio  as  the  gentleman  has  had  about  which  he  is 
now  talkiri)^;  and  I  find  that  where  mineral  oil  is  used  on  quilts, 
and  the  proeeHH  of  washing  by  hand  is  pursued,  which  is  famil- 
iar to  iiK  at  our  place,  Htill,  let  those  quilts  remain,  and  they 
will  lilea(di  out,  ho  that  as  they  come  to  the  finisher,  and  are 
exarnini'd,  yoii  (!an  scarcely  discover  any  stain.  But  let  that 
(|iiilt  lie  for  a  month  or  six  weeks,  and  it  will  show  very  much 
likn  llie  pieeeH  that  Mr.  Atkinson  has  shown  here  to-day.  The 
Mtain  eoineM  out  a^niin.  My  experience  has  been  with  mineral 
oil,  that  it  in  utterly  impossible  to  bleach  out  any  mineral  oil 
that  in  nia^h)  to-day,  that  I  know  any  thing  about,  and  save  your 
Koodn.  I  have  Been  the  fabric  reduced  to  a  pulp,  and  still  you 
cjotdcl  nm  thii  effecsts  after  the  goods  lie  for  a  while ;  the  color 
oomeN  back. 

Mr.  Atkinhon.  Wo  hope  as  underwriters  that  that  will  not 
bo  the  roHult.  It  is  clearly  to  your  interest  as  manufacturers  to 
get  rid  of  friction  by  the  use  of  mineral  oil ;  it  is  our  business 
M  underwriters  to  get  rid  of  animal  oils,  because  they  are  liable 
to  spontaneous  combustion.  I  start  with  an  animus  in  favor  of 
mineral  oilsi  that  you  may  not  burn. 

Mr  QoxJhOlSQ.    1  feel  like  saying  that  this  discussion  brings 
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a  subject  prominently  before  us  that  needs  to  be  remedied  ;  and 
I  have  been  working  in  the  same  direction.  The  difficulty  in 
regard  to  having  goods  oiled  comes  largely  from  the  bearings 
over  the  goods ;  the  excess  may  be  thrown  upon  the  warps ; 
but  as  a  rule  I  think  the  staining  comes  from  the  bearings 
above.  I  would  say  here  that  when  my  bearings  above  the 
looms  (where  the  work  is  not  very  severe  on  the  bearings)  have 
become  worn,  I  have  been  replacing  them  with  metalline,  and 
have  reduced  the  oil-stains  very  much.  A  large  portion  of  the 
gentlemen  here  are  making  goods  that  have  to  be  bleached. 
The  design  of  the  oil  is  to  oil  the  machinery,  and  not  the  goods. 
I  have  labored  hard  to  keep  the  oil  from  being  put  upon  the 
goods,  and  to  keep  it  upon  the  bearings. 

Mr.  Atkinson.  Mr.  Barrows  has  stated  an  important  fact, 
that,  in  respect  to  the  oil  tried  at  Willimantic  that  had  not  been 
on  the  bearings,  the  bleach  was  perfect ;  but  that  neither  the 
sperm  nor  the  mineral  oil,  after  it  had  got  a  taint  of  iron  in  it, 
could  be  bleached  out.  The  sperm  operated  the  same  as  the 
mineral. 

Mr.  Garsed.     In  Philadelphia  quite  a  number  of  cases  were 
returned  to  the  manufacturers  all  stained,  that  showed  no  stain 
at  the  time  they  were  boxed  up.     The  yarn  was  spun  upon  the 
cap-frame,  and  evidently  was  stained  in  the  process,  of  manu- 
facture ;  and  the  same  things  have  occurred  to  some  of  our 
New  England  manufacturers,  who  yet  use  a  dead  spindle  by 
oiling  it  at  the  top.     In  confirmation  of  Mr.  Waite's  remark 
about  water  in  oil,  I  would  say  that  we  have  used  in  many  of 
our  mills  a  mixture  in  which  we  mix  water  with  oil,  and  I  think 
lime  or  some  substance,  to  cool  down  our  journals ;  and  they 
are  very  successful  indeed.     It  only  confirms  what  the  gentle- 
man has  discovered  by  actual  experiment  here. 

Mr.  Thompson.    I  have  had  a  very  large  experience  in  heavy 

bearings  and  journals,  in  treating  them  where  they  have  been 

boated,  both  in  railroads  and  in  turbine  wheels ;  and  this  was 

^^J  treatment.     I  never  did  any  thing  different,  only  when  I 

^^d  a  hot  journal  I  took  a  fine  file,  so  called,  —  if  it  was  rough 

'^^^ch,  or  abrasion  had  taken  place,  I  took  a  coarse  file,  —  and 

^^^x^t  around  it  until  I  had  got  most  of  that  off.     Then  I  "  draw- 

*^^4  "  lengthwise  of  the  bearing,  with  a  fine  file ;  never  applied 

^^ry-cloth,  or  any  thing  but  a  fine  file.     I  never  had  one  hot 

^^cond  time  after  I  had  thus  treated  it. 
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Mr.  Woodbury.  Mr.  Walte  has  gained  an  important  point 
by  the  use  of  a  stream  of  water  to  keep  his  tester  at  a  uniform 
temperature.  I  have  had  some  experience  with  the  various  oil- 
testers  in  the  market,  and  none  of  them  will  give  uniform  re- 
sults with  the  same  kind  of  oil;  and  I  believe  that  the  variations 
of  temperature  of  the  machines  account  for  most  of  the  errors ; 
for  the  lubricating  power  of  an  oil  varies  with  the  temperature. 

Last  year  I  was  making  some  experiments  on  a  spinning- 
frame.  The  bands  were  arranged  with  a  uniform  and  known 
tension,  and  a  dynamometer  was  used  to  measure  the  power. 
At  one  time  when  the  frame  was  running  uniformly,  I  left  the 
room  for  a  moment ;  and  when  I  returned  found  that  the  resist- 
ance of  the  frame  had  increased  about  fifty  per  cent.  An  assist- 
ant had  opened  a  window,  and  the  cold  air  had  chilled  the  oil, 
with  this  result. 

I  believe  that  a  mill  should  always  be  thoroughly  warmed 
before  starting,  and  that  it  does  not  pay  to  allow  journals  to  be 
exposed  to  cold  that  will  chill  the  oil. 

Mr.  Whitaker.  I  had  occasion  in  1872  or  1873  to  test  four 
or  five  varieties  of  spinning-frames,  at  the  Suffolk  and  Tremont 
Mills,  for  the  purpose  of  settling  a  very  delicate  question.  It 
was  a  question  of  the  saving  of  power  due  to  a  changed  method 
of  banding.  It  was  desirable  to  relieve  the  spindles  from  every 
source  of  irregularity  in  the  power  required  to  drive  them, 
except  that  which  grew  out  of  the  changed  method  of  banding. 
I  observed  that,  as  is  usual  in  such  tests,  the  power  required 
per  spindle  diminished  after  the  spindles  had  been  running  for 
some  time,  and  that  if  the  spindles  were  stopped  for  a  while, 
and  then  started  again  (apparently  under  exactly  the  same  cir- 
cumstances), the  power  required  per  spindle  was  always  less, 
just  before  stopping,  than  just  after  starting.  I  also  observed 
that  if  the  bolsters  were  re-oiled,  with  oil  of  the  temperature  of 
the  spinning-room,  before  they  had  become  so  dry  that  the 
power  increased  on  account  of  insuflScient  lubrication,  the  re- 
oiling  of  itself  increased  the  power  required  per  spindle.  I 
concluded  that  the  change  in  the  viscosity  of  the  oil,  which  re- 
sulted from  the  increase  of  temperature  due  to  the  frictional 
resistance  to  the  motion  of  the  spindles,  was  the  cause  of  the 
variations  of  power  before  referred  to.  I  then  had  the  spindles 
oiled  regularly,  once  in  ten  minutes,  with  oil  of  the  tempera- 
ture of  212°  Fahrenheit ;  and  when  this  course  was  followed, 
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the  variations  of  power  were  no  longer  noticeable.  I  do  not 
know  of  any  other  tests  of  spinning-frames,  where  changes  in 
the  viscosity  of  the  oil  have  not  somewhat  affected  the  results. 
In  some  cotton  mills,  about  one-half  of  the  entire  power  con- 
sumed is  consumed  in  the  spinning-rooms.  I  am  convinced  that 
a  considerable  percentage  of  the  power  consumed  in  the  spin- 
ning-room (which  in  some  cases  is  about  one-half  of  that  con- 
sumed in  the  entire  mill)  depends  upon  the  viscosity  of  the  oil, 
and  that  if  a  slightly  viscous  oil,  such  as  Mr.  Waite  has  pointed 
out,  should  be  substituted  in  the  spinning-room  for  some  of 
the  oils  that  are  in  common  use,  the  saving  of  power  would  be 
noticeable. 

The  engine  in  my  laboratory  is  of  the  Corliss  type,  and  is  at 
present  regulated  by  an  Allen  governor. 

The  pulley  shaft  of  the  governor  carries  a  paddle-wheel 
which  is  imioersed  in  some  fluid,  such  as  oil,  or  a  solution  of 
some  salt  of  soda  in  water.  If  the  speed  of  the  engine  varies, 
the  resistance  to  the  rotation  of  the  paddle-wheel  in  the  fluid 
varies  also,  and  this  variation  in  the  resistance  is  made  to  affect 
the  cutK)ff  by  the  means  of  suitable  mechanism.  When  oil  is 
the  fluid  used,  the  friction  due  to  the  motion  of  the  paddle 
varies  the  temperature,  and  with  it  the  viscosity  of  the  oil ;  and, 
as  the  viscosity  of  the  oil  changes,  the  speed  of  the  engine 
changes.  For  two  or  three  years  past,  the  chamber  that  con- 
tains the  oil  has  been  immersed  in  a  small  tank  of  slowly  run- 
ning water.  The  temperature,  and  the  viscosity  of  the  oil,  are 
thus  rendered  quite  uniform,  and  the  speed  of  the  engine  regu- 
lated very  perfectiy. 

Mr.  Woodbury.  In  those  experiments*  that  I  referred  to,  I 
found  that  it  took  about  two  hours  for  the  spinning-frame  to 
heat  up,  so  that  the  heat  would  be  constant ;  and  even  then, 
any  variation  in  the  temperature  of  the  room  would  alter  the 
power. 

The  President.  It  will  be  borne  in  mind  that  we  have  a 
session  this  afternoon,  commencing  at  two  o'clock,  and  that  the 
Bubject  of  consideration  is  "  The  Cause  of  Vibration  in  Fac- 
tories or  Machines,  and  its  Remedy." 

These  fabrics  on  the  tables  are  here  for  a  purpose ;  and,  as 
we  have  not  been  able  to  examine  them  this  morning,  or  listen 
to  remarks  pertaining  to  them,  they  will  be  made  the  subject  of 
examination  and  discussion  after  dinner,  when  it  is  hoped  that 
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these  subjects  will  induce  a  large  number  to  attend.  We  have 
heretofore  hurried  over  the  business  before  the  Association,  be- 
cause there  was  not  time  in  the  morning  to  consider  the  ques- 
tions deliberately  and  properly  ;  and  hence  at  the  last  meeting 
it  was  determined  to  hold  sessions  hereafter  both  morning  and 
afternoon. 

Mr.  Atkinson.  I  would  state  that  I  shall  bring  before  the 
Association  after  dinner  William  H.  H.  Whiting's  electric  gas- 
lighter,  that  can  be  carried  around  on  the  back,  battery  and  all ; 
the  spindle-bands  referred  to  at  the  last  meeting ;  a  concrete 
floor  that  can  be  laid  and  painted,  and  will  bear  the  rolling  of 
wheels  and  the  like ;  a  paint  unaffected  by  acids  or  vapors,  with 
which  you  can  keep  bleacheries  and  print-works  bright;  also 
the  facts  in  relation  to  the  census,  the  facts  in  relation  to  the 
*  hand-made  fabrics  of  the  world,  the  two  kinds  of  safety-lamps 
for  kerosene  oil,  and.  various  plans  for  mills  on  the  one-story 
principle. 

[Recess  till  two  o'clock  p.m.] 

On  the  re-assembling  of  the  Association  at  two  o'clock  P.M., 
Mr.  Atkinson  addressed  the  Association  upon  the  subject  of 

THE  UNITED  STATES  CENSUS  OF  1880  RELATING   TO    COT- 
TON MANUFACTURE. 

REMARKS  OF  MR.   ATEXNSON. 

The  taking  of  the  census  of  this  year,  as  you  are  probably 
aware,  has  been  arranged,  so  far  as  the  great  leading  interests 
are  concerned,  —  of  cotton,  wool,  iron,  leather,  and  the  like,  — 
that  there  shall  be  some  one  special  agent  in  charge  of  each  de- 
partment. I  assume  that  the  ordinary  enumerators  will  do  their 
work  as  usual.  But  all  their  work  is  to  be  checked  off,  and 
used  as  the  material  by  which  to  correct,  if  it  is  necessary,  the 
data  compiled  by  the  special  agency.  I  have  accepted  the  ap- 
pointment of  special  agent  to  take  a  census  of  cotton-manufac- 
tures, print-works,  and  bleacheries.  It  occurred  to  me,  that,  as 
this  was  the  tenth  decade  since  the  great  inventions  of  Ark- 
wright  and  the  establishment  of  a  factory  system,  it  would  be 
extremely  desirable  to  get  data  in  respect  to  the  past  as  well 
as  the  present,  —  to  prove  the  progress  of  the  art  of  cotton 
spinning  and  weaving,  in  respect  to  the  condition,  payment,  and 
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health  of  those  who  do  the  work.  It  appears  by  Mr.  Burke's 
statement,  submitted  to  you  some  time  ago,  that,  as  compared  to 
1838,  one  average  operative  produces  three  times  as  much  cloth. 
In  respect  to  the  figures  since  1860,  there  has  been  a  decrease  in 
the  number  of  operatives  to  the  thousand  spindles,  certainly  of 
forty  per  cent ;  and  that  this  decrease  in  number  has  been 
accompanied  by  an  increase  in  the  wages  of  those  who  continued 
to  work,  and  a  decrease  in  the  cost  of  production,  as  we  all  are 
aware.  In  order  to  bring  this  into  a  definite  shape,  I  prepared 
unofficial  questions,  and,  with  the  authority  of  the  census  de- 
partment, have  been  empowered  to  put  these  unofficial  ques- 
tions to  those  who  are  willing  to  do  some  work  towards  helping 
out  this  historic  record.  These  questions  imply  a  good  deal  of 
work  for  those  who  undertake  to  answer  them.  I  therefore 
hope  to  be  sustained,  and  I  want  those  who  are  willing  to 
undertake  some  statistical  work  in  their  respective  factories  to 
take  copies  of  these  unofficial  questions,  and  give  me  answers  in 
whole  or  in  part ;  because,  by  the  combination  of  all  the  answers 
that  I  shall  receive,  I  think  I  shall  be  able  to  make  out  a 
sequence  of  events  and  a  record  of  the  progress  and  improve- 
ment,—  not  only  progress  in  profit  in  the  conduct  of  the  busi- 
ness, but  in  the  general  improvement,  and  in  respect  to  matters 
that  have  a  very  grave  bearing  on  what  is  called  the  conflict  of 
labor  and  capital.  I  therefore  ask  that  those  of  you  who  are 
willing  to  undertake  some  of  this  work,  and  give  me  answers, 
will  take  from  here  the  copies  of  the  unofficial  questions,  and 
answer  them.  For  information,  I  have  also  brought  copies  of 
the  official  questions  which  will  be  put  just  prior  to  the  1st  of 
June  of  next  year,  to  go  with  them.  I  will  also  take  this 
opportunity  to  answer  the  question  which  Mr.  Webber  put. 
As  a  matter  of  very  great  interest  in  connection  with  the 
census,  and  with  a  view  to  the  future  market  for  fabrics  made 
in  this  country,  it  occurred  to  me  to  work  out  the  problem  of 
the  world's  production  of  cotton  and  cotton  cloth,  and  to  see 
how  much  cotton  was  worked  upon  the  machinery  of  the  fac- 
tories of  Europe  and  America,  and  how  much  was  still  worked 
by  hand;  and  I  reached  the  conclusion,  somewhat  startling  to 
myself  and  to  most  of  those  to  whom  I  have  named  it,  that  the 
world's  production  of  cotton  is  eleven  to  twelve  millions  of 
bales,  of  American  weight,  —  certainly  not  less  than  ten  mil- 
lion ;  that  a  little  rising  six  millions  of  bales  only  are  worked  in 
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the  factories  of  Europe  and  America  combined ;  that  the  rest 
is  still  worked  by  hand ;  and  that  a  larger  portion  of  the  popu- 
lation of  the  globe  is  clothed  in  hand-made  fabrics  than  is 
yet  clothed  by  machinery-made  fabrics.  I  have  brought  here 
some  sets  of  samples  (these  on  this  table)  that  were  given  to 
me  by  the  Chinese  Commissioners  at  the  Centennial.  The9e 
are  the  fabrics  of  China.  These  goods  are  the  plain,  narrow, 
heavy  goods,  dyed  with  vegetable  dyes,  and,  as  you  see,  dyed 
in  a  way  that  we  cannot  excel,  if  we  can  equal.  These  are  the 
common  wear  of  four  hundred  millions  of  people.  Machine- 
made  fabrics  of  Europe  and  America  have  not  yet  reached  over 
thirty  millions  in  China.  If  each  Chinaman  requires  five 
pounds  of  cloth  (as  would  appear  to  be  the  case  from  the  best 
data  to  be  obtained),  it  would  take  a  second  American  crop  of 
cotton  of  five  million  bales,  to  clothe  the  people  of  China. 

These  other  fabrics  to  which  I  now  direct  your  attention 
were  received  from  the  Commissioners  of  Education  of  Japan, 
—  making  a  complete  exhibit  of  the  cotton-manufacture  of 
Japan.  They  were  received  by  me  in  exchange  for  one  of  the 
sample-cases  which  many  of  you  joined  in  aiding  me  to  put 
together  and  send  over  the  worid.  I  have  not  received  as 
many  responses  to  that  sending,  as  I  hoped  ;  but  some  have  come 
from  extreme  distances.  Among  them  are  these  Japanese  fab- 
rics, hand-spun,  hand-wove,  and  hand-printed.  It  is  a  com- 
plete exhibit,  from  the  cotton  in  the  seed.  The  rovings  are  in 
boxes,  the  yarns  are  on  the  table,  and  here  are  the  fabrics. 

Yonder  are  the  fabrics  of  Brazil.  Here  are  the  costumes  of 
India,  with  the  fabrics  of  which  they  are  composed.  There 
are  two  hundred  millions  of  people  (of  whose  clothing  those 
are  the  examples  which  you  see  before  you)  mainly  clothed 
in  cotton.  These  examples  [referring  to  the  figures  clothed  in 
illustration  of  costumes  worn  by  distant  nations]  are  well 
worthy  of  examination.  These  figures  cost  about  twenty-five 
cents  apiece  in  Bombay,  where  they  were  purchased  for  me. 
The  duties  and  expenses  of  getting  them  here  were  a  dollar 
apiece.  I  have  lately  had  a  letter  stating  that  a  Hindoo  gen- 
tleman, being  much  interested  in  this  undertaking,  has  packed 
a  hundred  more,  and  has  sent  them  to  me.  There  will  be  no 
cost  for  the  effigies  ;  they  will  be  sent  as  a  present ;  but,  if  it 
costs  a  dollar  apiece  for  the  incidental  charges  and  expenses,  I 
don't  know  but  I  shall  have  to  ask  the  Association  to  join  in 
aiding  me  in  getting  them  through  the  custom-house. 
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Here  is  another  assortment  of  the  fabrics  of  Japan,  sent  to 
Professor  Ordway,  for  the  Institute  of  Technology,  containing 
a  very  rare  and  curious  collection  of  specimens  of  the  fabrics, 
of  various  textures,  made  of  cotton,  silk,  and  other  material. 
And  here  are  very  beautiful  examples,  a  complete  collection  of 
the  wall-papers  of  Japan,  some  of  which  are  superb.  The 
whole  lesson  of  these  examples  is  that  there  ought  to  be  a  sys- 
tematic museum  of  textile  fabrics  here.  I  hope  that  this  may 
become  the  nucleus  of  such  a  museum. 

In   connection  with  the   census,  and   by   authority   of   the 
Superintendent,  I  have  prepared  a  very  careful  set  of  questions, 
tending  to  bring  out  all  the  information  that  can  be  obtained 
in    respect  to   the   hand-made   cotton    fabrics    of    the   worid. 
Those   are   to  be  sent  to  every  consul   and   minister  of  the 
United  States,  with  instructions  to  obtain  the  information,  in 
answer  to  these  carefully  prepared  questions,  and  to  accompany 
the  answers  with  three  sets  of  pictures  or  photographs   indi- 
cating the  mode  in  which  the  goods  4re  made  up  and  worn,  and 
three  sets  of  samples  of  not  less  than  half  a  yard  in  length  each, 
and  of  the  full  width  of  the  piece,  and,  where  the  head  end  is 
ornamented,  consisting  of  the  head  ends.     These  instructions 
are  now  being  printed,  and  will  be  sent  out  officially,  as  a  part 
of  the  taking  of  the  census  of  the  cotton  manufacture  of  the 
United  States  for  1880.      I  can  see  no  reason  to  doubt  that 
^ht  order  will  bring  together  a  collection  of  cotton  fabrics  such 
^  probably  does  not  exist  elsewhere.     One  of  those  sets  I  hope 
^^J  be  at  the  disposal  of  the  New  England  Cotton  Manufac- 
^'irers'  Association,  one  is  to  go  to  the  Smithsonian  Institute, 
aud  one  is  to  go  into  the  archives  of  the  census. 

Jlow,  gentlemen,  another  curious  undertaking  is  under  way. 
A.  sufficient  sum  of  money  is  about  being  appropriated  by  an 
*8Bociation  to  the  publication  of  a  work  upon  the  manufactures, 
Diechanic  arts,  and  resources  of  the  United  States.     That  work 
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18  to  be  an  octavo  volume  of  a  thousand  pages,  illustrated  with 
*^1  engravings.  It  is  to  be  printed  in  four  languages,  to  pass 
fcough  the  State  Department,  to  the  different  quartera  of  the 
globe.  President  Chadboume  of  Williams  College  is  editor-in- 
Coiet.  I  have  been  requested  to  write  the  article  on  cotton  and 
^tton-manufactures ;  and  it  fell  right  into  the  line  of  census  in- 
vestigation and  other  investigation  which  I  was  pursuing.  The 
^cle  covers  thirty  pages.    It  contains  more  data  than  I  have 
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ever  put  together  before ;  and  I  «:gs»st  Amz  it  may  possibly 
he  ot  interest  to  the  Associadon.  A:  anj  rare,  the  Board 
of  Government  will  decide  thit.  I  Lejiiate  a  linle  about  it, 
because  I  have  imposed  so  mA£>v  iLings  hz'CZl  you  ;  but  you  are 
at  liberty,  if  the  Ik>ard  of  Govemmeiit  »**  iu  to  cause  the  first 
printing;  of  this  to  be  had  in  the  report  of  xhis  meerlng.  It  is 
[iroprmed  to  illustrate  this  work,  not  only  with  diagrams  and 
deHcrii)tir)ns  of  the  Iciest  factories,  but  also  diagrams  and  descrip- 
tioriH  <t{  the  best  American  maehinenr:  and  the  machine-makers 
will  he  called  upon  to  furnish  the  drawings. 

At  the  hiHt  meeting  the  subject  of  spinning-banding  came 
lip,  and  a  refiirence  was  made  to  the  bands  which  Mr.  Wood- 
bury had  found  in  Oswego.  They  are  made  in  England, 
and  you  observe  that  they  are  fastened  by  the  little  wire  de- 
virv,.  The  l)and  is  adjusted  by  putting  in  a  little  more  or  less 
twi  tt.  If  it  is  too  long,  put  in  a  little  more  twist.  It  runs 
with  exceeding  smoothness.  These  are  the  bands  intended 
for  worHte,(l  Hpinning.  I  thought  it  worth  your  while  to  call 
your  iittentiou  to  them;  and  the  advertisement  of  the  agents 
in  MiJH  (MHiutry,  Messrs.  Stoddard  and  Lovering,  is  here.  Here 
am  l.hn  bands  for  your  inspection. 

CONCRETE   FLOORS. 

Mr.  ATKiNHf)N.     A  good  concrete  floor  that  would  not  work 
iiil.o  (liiKt  has  breri  among  the  things  that  we  have  been  seeking 
i'tiv  a  ^ood   while.      Mr.   William  H.  H.   Whiting   called  my 
allfMitioii  Hiuut)  time  ago  to  the  concrete  floor  laid  in  the  base- 
iiiriit,  til'  tlin  llarinony  Mills,  and  painted.     It  is  made  of  the 
Niiiirliutcl  and  Trinidad  a8i)halt,  laid  on  ordinary  concrete.    It 
itppeaiK  U)  wear  perfectly,  not  to  create  any  dust,  and  to  keep 
ith   iuuil  of   paint.     I  requested  my  friend  Johnston  to  allo^ 
nni  to  ^.rive  an  a(!(!ount  of  it,  to  repeat  here.     He  says,  "The 
nooring  to  whieh  you  refer  is  asphalt,  almost  identical  with  that 
UMed   for  paving,  eomposed  of  Neufchatel  nine-tenths,  TriuidaA 
one-trntJi,  with  a  Hnuill  amount  of  clean  sand.     I  am  using  this 
as  a  ground  floor,  and  also  as  a  top  floor,  in  water-closets  and 
plaeoH  where  ordinary  wood  floor  is  likely  to  decay.     On  plant- 
floors  I  first  lay  a  double  thickness  of  roofing-paper. 

**Tho  material  is  cooked  a  while,  so  as  to  easily  spread, — ' 
laid  throo-<iuartcr8  of  an  inch  to  an  inch  thick.  When  cooU 
it  will  stand  any  weight.    If  it  be  painted  it  first  requires  •^ 
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ooat  of  shellac,  and  then  will  take  any  ordinary  color.  For 
basement  floors,  cotton-rooms,  damp  places,  and  trucking,  our 
experience  of  twelve  months  is  most  favorable  for  this 
material."  ^ 

This  next  sample  of  flooring  has  been  prepared  for  me  by  the 
Warren  Chemical  &  Manufacturing  Company,  who  furnish  the 
materials.  It  consists  of  Trinidad  asphalt,  and  is  cheaper  than 
if  it  contained  so  much  Neufchatel,  and  may  suit  the  purpose 
folly  as  well.  This  has  been  for  years  a  very  desirable  point  to 
be  covered. 

BosTOir,  Not.  22, 1879. 
Edward  Atxinson,  Esq. 

Dear  Sir,  —  At  the  late  meeting  of  the  Cotton  Manufacturers'  Asaociation, 
in  the  course  of  your  remarks  on  the  subject  of  natural  asphalt  floors  for 
mills,  &c.,  which,  for  certain  purposes,  may  be  improyed  by  a  coat  of  light- 
oolored  paint,  referring  to  such  a  floor  at  the  Harmony  Mills,  Cohoes,  N.Y., 
you  observed  that  the  surface  of  the  asphalt  floor  was  first  covered  with  a 
eoatiDg  of  shellac,  and  then  painted. 

It  appeared  to  me,  from  some  little  observation,  and  from  a  knowledge  of 
the  materials  (though  at  the  time  my  opinion  was  partly  theoretical),  that 
the  coating  of  shellac  was  not  only  unnecessary,  but  that  the  paint  would 
probably  adhere  more  perfectly,  and  wear  better,  if  applied  directly  on  the 
surface  of  the  asphalt.     This  opinion  has  since  been  confirmed  by  experi- 
ment.    I  find  that  paint  will  dry  almost  as  quickly,  and  quite  as  well,  applied 
directly  on  the  asphalt  surface,  as  even  on  wood.     The  reason  why  I  think  it 
will  last  longer  so  applied,  without  the  intervening  coat  of  shellac,  is,  that 
the  paint-oil  unites  with  the  bitumen  of  the  asphalt;  and,  being  of  a  drying 
nature,  which  the  bitumen  is  not,  as  soon  as  the  paint-oil  dries,  the  asphalt 
surface  becomes  just  as  hard  and  rigid  as  before;  while,  by  the  union  of  the 
two,  a  more  perfect  bond  is  formed  of  the  paint  with  the  asphalt  surface, 
than  can  be  formed  when  it  is  laid  on  an  uncongenial  surface,  like  shellac, 
irith  which  the  paint-oil  cannot  unite,  and  into  which  it  cannot  penetrate. 

It  has  been  proved,  that  by  somewhat  different  manipulation,  an  equally 
good  floor,  and  as  free  from  dust,  can  be  laid  with  Trinidad  asphalt,  as  with 
that  from  Yal  de  Travers,  commonly  called  Neufchatel  asphalt;  while  the 
cost  is  very  much  less.  Such  a  floor  can  be  put  down  over  a  plank  floor,  one 
inch  in  thickness,  at  about  tl.25  per  square  yard;  and  an  inch  and  a  half  in 
thickness,  at  about  tl.50;  and  on  earth,  with  rubble  foimdation,  at  tl.75  to 
6-00  per  square  yard. 

Yours  truly, 

SAML.  M.  WARREN. 

At  the  same  time,  another  invention  has  been  just  made,  that 
^^  an  important  bearing  on  the  keeping  of  dampness  from 
Premises,  covering  roofs,  &c. ;  and  that  is  an  asphalt  paper. 

1  Keutohatel  Asphalte  Co.,  M  Astor  House,  New  York. 
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This  is  a  simple  waterproof  sheathing,  consisting  of  two  thick- 
nesses of  paper,  and  a  thickness  of  asphalt  between.  It  is  fur- 
nished, I  think,  at  six  dollars  a  roll  of  a  thousand  square  feet. 
It  seems  to  me,  that  on  single-brick  walls,  where  there  is  lia- 
bility to  dampness,  this  may  be  placed,  and  a  plastering  put 
right  over  it.  It  is  a  new  thing,  worth  calling  your  atten- 
tion to. 

Another  thing  very  desirable  has  been  a  white  paint  that 
would  not  become  black  or  discolored  under  the  influence  of 
the  acids  and  alkalies  of  bleacheries,  print-works,  and  the  like, 
or  under  other  hard  conditions. 

My  attention  has  been  called  to  what  is  called  the  '*  Grif- 
fith's Silicate  White,"  very  extensively  noticed  in  the  English 
papers,  and  so  much  advertised,  that,  although  the  evidence 
appeared  to  be  absolutely  conclusive  of  its  use,  it  appeared  to  me 
to  be  overdone.  I  therefore  asked  Mr.  Moses  Pierce  some  months 
ago  to  procure  from  the  New  York  agents  a  specimen  of  the 
Griffith's  paint,  and  apply  it  in  the  hardest  place  in  his  bleach- 
ery,  where  it  was  most  difficult  to  keep  it  white.  He  tele- 
graphs me  that  Griffith's  paint  stands  heat  and  moisture  well. 
It  appears  to  have  been  adopted  by  the  English  Admiralty  in  the 
painting  of  iron  ships  of  war,  and  also  appears  to  be  used  for 
ships  that  are  employed  for  the  conveying  of  sugar,  which  is  the 
most  severe  test  to  which  any  paint  can  be  put.  I  merely  called 
your  attention  to  it  as  a  subject  which  might  be  interesting. 

CABBURETTERS. 

There  is  a  tendency  on  the  part  of  a  good  many  manufac- 
turers to  economize  in  gas  by  the  use  of  carburetters.  Under- 
writers are  very  much  afraid  of  naphtha,  anywhere  and  under 
any  conditions  ;  and  the  first  fire  that  occurs  from  a  carburetter, 
if  there  does  one  occur,  will  put  every  carburetter  out  of 
Mutual  offices.  But,  among  carburetters,  if  you  will  insist 
upon  trying  them,  we  call  attention  to  the  one  lately  invented 
in  Providence,  —  the  Jackson  carburetter,  —  and  suggest  that 
anybody  contemplating  the  use  of  a  carburetter  at  all  shall 
look  at  the  Jackson  carburetter  first. 

At  the  same  time,  in  "  Engineering "  I  have  found  an  ac- 
count of  the  enrichment  of  coal-gas  in  England  by  what  is 
called  the  **  albo-carbon  process,"  — enriching  gas  by  the  evapo- 
ration of  a  solid  product  of  petroleum.    Whatever  the  nature 
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of  that  product  is,  is  matter  of  patent.  But  it  is  a  solid  prod- 
uct of  petroleum,  which  evaporates  under  the  impact  of  a  cur- 
rent of  coal-gas,  and  enriches  the  gas  the  same  as  the  liquid 
and  dangerous  naphtha;  and  it  is  of  course  absolutely  safe. 
I  have  put  myself  in  correspondence  with  parties  who  represent 
it,  and  I  suggest  not  putting  in  naphtha  carburetters  yet  awhile, 
until  we  find  out  what  this  means. 

One  hundred  and  fifty  factories  are  insured  by  us  that  burn 
kerosene  oil.  We  have  never  had  a  loss  from  that  cause,  owing 
to  the  care  that  has  been  taken  in  the  quality  of  the  oil  burned ; 
but  there  are  some  unfit  lamps  in  use  still,  and  I  want  to  get  rid 
of  them.  I  now  show  you  the  J.  Payson  Bradley  lamp,  which 
no  careless  handling  can  break,  because  the  glass  is  entirely 
protected  by  the  tin.  It  is  sold  by  the  Union  Glass  Company 
in  Milk  Street. 

Also  a  lamp  lately  invented  in  Providence,  known  as  the 
"  Westland  Safety  Lamp,"  which  is  now  on  trial.  The  "  globe  " 
is  double,  and  the  space  between  the  two  partitions  is  charged 
with  carbonic  acid  gas  and  water  under  a  pressure  of  six  pounds. 
They  have  tried  to  keep  the  lamp  burning  after  breaking  with 
the  wick  still  in  the  oil,  and  after  one  hundred  and  twenty 
trials  they  have  not  succeeded  yet  in  keeping  it  burning  after 
breaking.  The  carbonic  acid  gas  which  comes  from  the  break- 
ing of  the  outer  case  puts  out  the  fire.  It  appears  to  be  a  good 
thing.  We  do  not  indorse  it :  we  only  say  to  those  who  burn 
kerosene  oil,  "  Try  it." 

Mr.  Dempsby.     What  would  be  the  effect  if  you  broke  the 
Iwttom  part? 

Mr.  Atkinson.  It  makes  no  difference.  There  is  said  to  be 
enough  gas  condensed  between  these  two  surfaces  to  make  a 
vapor  that  puts  out  this  flame.  They  have  tried  one  hundred 
and  twenty  times;  and  Mr.  F.  Whiting  of  the  Mill-Owners' 
Office,  who  is  now  empowered  to  sell  these  lamps,  is  presently 
going  to  break  one  hundred  of  them  here,  under  the  control 
^^  experts,  and  see  if  it  is  possible  to  keep  one  burning  after 
breaking. 

In  showing  you  the  asphalt  paper,  I  should  have  exhibited 
^hig  specimen.  Z%i«  is  a  cone  made  of  asphalt  paper,  by  pinch- 
^^  up.  It  has  been  full  of  water  for  nearly  a  week,  and  there 
^  not  the  slightest  show  of  dampness  on  the  outside  yet.  It 
^spears  to  be  absolutely  impervious. 
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A  Mkmiskr.     Is  the  odor  part  of  the  paper? 

Mr.  Atkinhon.  There  is  a  slight  odor  of  sTJphur,  but  thit 
«rv;ij#or;iU;H  and  disappears,  I  am  told-  Understand  me,  I  in 
fioi  iii^lorMin^'  any  of  these  things.  In  onr  business  these  mat- 
U.i^.  k<-<;|i  Homing  before  us;  and  this  seems  a  proper  place  to 
/;jill  iii.t«:ntioij  to  them,  in  order  that  they  mar  be  tried.  We  do 
/j'/l  iiKloihi;  any  of  them. 

TLANfl   FOR   CONSTBUCrrSG   KELLS. 

'I  Ji«?  lant  Miibjijcjt  to  which   I  shall  advert  has  reference  to 

Uw'w;  variouH  plans  you  see  before  you.     As  it  is  probable  that 

iiifn:  may  In;  uaw  mills  soon  being  constructed,  and  in  coDneo- 

t..'y/<   wiUi  ili<;  Kul)j<3(;t  of  the  vibratiou  of  mills,  we  call  your 

iiVA;i,iu,it  Uf  that  plan  which  is  displayed  upon  the  wall,  which 

*'.  Ml';  liatititiw  Manufacturing  Company's  one-story  milL    The 

Ui'/t;i  liiiiMiii^  in  a  building  covering  an  acre,  the  small  one 

tiw«:i.'jiiaiti:ih.     Tluj  cost  is  fifty  cents  a  square  foot  of  floor 

k'Jifiu:!*,,  (ukI  tlin  looms  are  in  operation  at  ten  per  cent  higher 

kp«:';'l  than  tin?  namo  looms  could  be  operated  at  on  the  second 

ti'i^i    of    thii   old    mill,   with   less  repairs   and  less  imperfect 

woik.     'Dm;  ly I  vantage  is,  that  it  is  paying  the  interest  on  ito 

':o.«.t  in  tho,  p;aH  which  is  saved,  costing  no  more  to  heat,  and 

\tt:ni[^  no  iKitti'f   in   summer,  by  actual  experiment,  than  the 

ho.i'/tuil  floor  of  tlhj  old  mill,  although  in  the  weave-room  all  the 

ma<;him;ry  waH  in  o|>(!ration,  and  on  the  second  floor,  on  the  days 

of  tlin  ol)S<5rvation,  there  was  no  machinery  in  operation. 

The  PuKHiDicNT.     Htslore  you  go  from  there,  I  would  like  to 
aHk  one  c|u<;Htion.     That  idea  of  ten  per  cent  additional  speed 
would  naturally  strike  all  of  us  manufacturers  as  an  important 
iU5m.     You  say  it  will  bear  ten  per  cent  higher  speed  on  thrt 
floor  than  it  would  in  the  Kecond  story  of  the  old  mill? 
Mr.  Atkinson.    Yes,  sir. 
The  PUKSIDKNT.     What  was  the  old  mill? 
Mr.  Atkinson.     It  is  a  brick  mill,  not  of  the  very  best  sort, 
as  I  understand  it,  and  not  perhaps  as  good  as  you  would  now 

build. 

The  Pebsident.  That  is  a  very  important  item.  The  ques- 
tion is  whether  the  second  story,  or  the  way  in  which  the  build- 
ing was  constructed,  was  what  caused  it. 

Mr.  Atkinson.  I  suppose  the  mere  suggestion  will  induce 
investigation.    I  don't  understand  that  old  mill  to  be  as  thor 
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oughly  and  adequately  constructed  as  mills  probably  would  be 
built  to-day  ;  but  there  is  the  fact,  and  it  is  an  important  one  in 
its  bearings.  With  a  view  to  this,  for  a  text-book  that  I  am 
preparing,  we  have  had  that  plan  made  of  a  one-story  factory 
of  16,000  spindles,  to  be  arranged  on  the  "  Greek  cross  "  prin- 
ciple, like  that  picture,  or  in  the  ''  H-form,"  as  the  plan  is  put 
up  upon  the  wall.  I  am  going  to  have  that  reduced  to  a 
photograph. 

BOOFS. 

The  matter  of  roofs  is  one  with  which  you,  gentlemen, 
appear  to  have  more  trouble  than  with  any  other ;  and  the  right 
method  of  constructing  a  truss  appears  to  be  often  overlooked. 
To  say  the  least,  there  appears  to  be  a  good  deal  of  trouble 
with  them.  I  have  therefore  had  that  plan  of  a  trass  computed 
by  Edward  S.  Philbrick,  a  competent  engineer,  with  complete 
description  and  detail  for  use.  I  intend  to  have  that  photo- 
graphed, and  any  member  who  desires  a  copy  of  that  can  have 
it.  Of  course  it  can  be  reduced  proportionately  for  any  build- 
ing. The  width  is  72  feet  in  the  clear.  That  may  be  depended 
upon  as  absolutely  safe. 

VIBRATION  IN  MILLS. 

The  subject  of  vibration  was  made  the  theme  of  a  communi- 
cation to  ^^  The  American  Architect,"  in  which  a  discussion  has 
been  going  on  for  some  few  months  on  the  comparative  merits 
of  combustible  and   incombustible   construction ;  and  it  drew 
out  a  suggestion  of  a  mode  of  checking  the  vibration  in  mills 
that  are  not  very  strong,  which  mode  it  seemed  worth  while  to 
picture  and  bring  before  you,  and  there  it  is.     The  idea  is  that 
one  beam  is  on  the  top  of  the  other  in  this  case ;  but  I  think 
it  would  be  effected  even  on  a  solid  beam,  by  diagonal  bracing 
on  each  side  of  the  beam.     Actual  tests  have  proved  that  the 
breaking  strain  was  about  equal  to  a  solid  timber,  and  the  beam 
itself  was  a  great  deal  stiffer  than  solid  timber,  and  would  not 
^*    In  the  course  of  that  discussion  the  manufacturers,  or 
^ther  the  underwriters,  have  been  held   responsible  by  the 
^chitects  for  an  alleged  dreary  appearance  of  factory  buildings, 
*^d  the  absence  of  architectural  effects  where  there  was  an 
excellent  opportunity  to  give  architectural  effects.     Whether 
^t  criticism  is  well  grounded,  or  not,  you  are  best  able  to 
jodge.    The  response  to  that  charge  has  been  that  the  arohi- 
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tects  as  a  rule  have  not  qualified  themselves  so  adequately  in 
the  right  method  of  constructing  buildings  as  to  have .  been 
often  called  upon ;  but  as  they  alleged  that  we  had  not  built 
any  buildings  that  were  architecturally  good,  but  very  dreary 
and  very  plain,  I  suggested  to  one  of  our  young  men  to  plan 
an  ideal  mill  that  should  meet  the  conditions  of  good  architect^ 
ural  effect,  the  requirement  of  the  Mutual  offices,  the  most 
adequate  strength  of  wall  with  the  least  amount  of  brick  to  be 
used,  and  in  every  way  be  an  example,  —  of  a  three-story  or  a 
four-story  construction,  and  of  a  one-story  construction.  The 
picture  is  there  in  perspective  and  plan,  on  the  wall  before  you. 
That  I  have  had  photographed  at  my  own  expense.  That  is 
not  official ;  and,  if  anybody  wants  to  build  that  mill,  I  can 
give  them  a  chance. 

Here  before  you  is  a  little  device  in  the  shape  of  an  auto- 
matic hatchway.  There  are  many  places  where  you  want  a 
hatchway,  where  you  cannot  get  any  self-closing  hatchway, 
owing  to  the  construction  of  the  mill.  The  idea  is  that  this 
hatch  shall  be  held  by  links  made  of  the  same  soft  metal 
used  in  the  automatic  fire-extinguisher.  Here  is  the  hatch. 
Here  is  the  soft  metal  joint,  and  below  the  floor  here  are  three 
more.  I  can  melt  those  links  over  a  lamp,  inside  of  a  lock  of 
raw  cotton,  without  scorching  the  cotton.  A  fire  in  almost  any 
part  of  a  room  will  melt  the  links,  and  drop  the  hatch,  withr 
out  any  question. 

The  last  thing  that  we  have  to  call  your  attention  to  is  Wil- 
liam H.  H.  Whiting's  portable  electric  gas-lighter.  In  relation 
to  all  these  matters,  where  there  is  any  member  connected  with 
the  Mutual  system  of  insurance  that  has  any  interest,  direct  or 
indirect,  in  a  patent,  it  will  be  stated.  This  is  Mr.  Whiting's 
patent,  but  it  has  the  entire  approval  of  the  offices  and  com- 
panies, because  it  inures  to  safety.  I  do  not  want  the  slight- 
est suspicion  to  rest  against  anybody  of  introducing  any  thing 
here,  where  any  member  has  any  interest  in  a  patent,  without 
its  being  stated.  I  do  not  propose  myself  to  have  any  interest 
in  any  whatever ;  and  therefore  I  state  it  frankly  that  we  as 
officers  heartily  approve  of  this  patent,  and  do  not  think  that 
Mr.  Whiting  should  be  precluded  from  its  introduction  because 
he  is  an  officer  of  a  Mutual  company. 

On  the  wall  yonder  is  a  little  mill  at  Ipswich  for  knitting. 
There  they  have  very  tall  n^achines,  which  are  very  subject  to 
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yibratioD.  They  find  an  enormous  advantage  in  the  steadiness 
of  the  one-story  construction,  for  that  class  of  machinery.  You 
observe  that  the  object  of  the  underwriters  is  to  get  you  all  so 
that  you  cannot  possibly  burn,  and  then  you  will  be  first-rate 
men  to  insure. 

A   Member.     What  would  you  do  if  you  were  going  to 
build  a  mill  where  land  was  worth  sixty  cents  a  foot  ? 
Mr.  Atkinson.    I  would  go  somewhere  else. 
A  Membeb.     You  would  have  to  take  your  water-privilege 
and  your  dam  with  you  in  order  to  do  that. 

Mr.  Gabsed.  Go  to  Pennsylvania,  where  they  don't  want 
any  water. 

Mr.  NouBSE.  I  want  to  ask  a  question  in  regard  to  that 
lighting  by  the  Renfrew  Manufacturing  Company.  I  under- 
stood him  that  in  consequence  of  the  building  being  one  story, 
the  saving  in  the  consumption  of  gas  over  that  in  ordinary 
mills  paid  the  interest  on  the  cost. 

Mr.  Atkinson.  Yes,  sir,  I  am  stating  the  exact  facts.  The 
floor  is  forty-five  thousand  square  feet.  It  cost  about  twenty- 
three  thousand  dollars  ready  for  machinery.  It  is  six  feet  clear 
in  the  basement,  shafted  from  below.  It  is  built  of  brick,  and 
has  the  Monitor  light  and  ventilation.  It  is  occupied  by  ging- 
ham looms,  which  require  usually  a  great  excess  of  gas. 

The  daylight  coming  through  the  Monitor  lights  lasts  so 
much  longer,  that  the  delay  in  lighting  gas  bought  of  the  town 
of  North  Adams  at  the  ordinary  price  of  gas  amounted  in  one 
winter  to  a  saving  equal  to  the  interest  on  the  cost  of  the  build- 
ing.    Mr.  Renfrew  has  given  me  these  statements. 

Mr.  NouBSE.     We  are  trying  the  electric  light  at  the  Globe 

Mill,  Woonsocket ;  and  I  wanted  to  get  all  the  information  I 

could  in  relation  to  the  lighting  of  mills,  so  that  we  could  make 

the  comparison,  and  see  which  was  the  cheapest  light  for  us  to 

use. 

Mr*  Atkinson.  I  hope  the  electric  light  will  be  cheaper  than 
toy  kind  of  gas.  I  have  not  seen  it  proved  yet.  I  suspect  that 
it  will  yet  beat  all  gas  purchased  of  gas  companies.  Whether  it 
▼ill  be  cheaper  than  oil  gas  made  by  the  mill-owners  themselves, 
is  a  question  yet  to  be  proved.  So  far  as  I  have  investigated  the 
electric  light,  I  have  reason  to  suppose  this :  that  where  a  mill 
buys  town  gas,  and  pays  from  two  to  three  dollars  a  thousand 
^t,  that  gas  is  much  dearer  than  the  electric  light  as  now  fur- 
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liished.  I  have  reason  to  suppose  that,  but  I  may  be  wrong.  I 
have  otherwise  reason  to  suppose  that  where  a  mill  makes  its 
own  gas  from  oil,  at  a  cost  not  exceeding  sixty  cents  to  a  dollar 
a  thousand  feet  (as  I  believe  we  did  at  Indian  Orchard),  it  is 
now  doubtful  whether  the  electric  light  beats  that  in  cheapness. 
Mr.  CcJMNOCK.  Does  that  include  the  cost  of  gas-works,  or 
just  the  bare  running  of  it? 

Mr.  Atkinson.  I  have  the  impression  that  sixty  cents  would 
include  the  interest  on  the  cost  of  the  works.  We  altered  over 
the  coal-gas  works  that  we  originally  built  there,  to  oil-gas 
works.  I  should  like  to  have  Mr.  Groodwin  state  those  figures 
of  the  cost  of  his  gas  last  winter. 

Mr.  Goodwin.  I  cannot  state  it  exactly.  The  total  cost 
for  six  months  was  $690.     We  burned  1,288  burners. 

Mr.  Atkinson.    I  think  it  was  $620  for  the  season  with 
1,288  burners.      One  of  the  basement  rooms  was  very  dark. 
That  was  the  cost  of  labor  and  materials  and  repairs.     We  did 
not  include  interest  on  the  works. 
The  President.     What  six  months  was  that? 
Mr.  Atkinson.    It  was  last  winter. 

Mr.  Lucius  Briggs.  In  regard  to  the  cost  of  oil  gas,  I  made 
a  very  careful  test  in  the  improved  works  of  the  Providence 
Steam  and  Gas  Pipe  Company.  Exclusive  of  interest  on  invest- 
ment, it  amounted  to  $1.29  after  being  diluted  with  air  so  as 
not  to  smoke. 

The  experiment  was  tried  in  lighting  a  mill  of  60,000 
spindles,  which  certainly  was  on  a  scale  sufficiently  large  to  be 
a  fair  test. 

Mr.  Cumnock.  I  went  to  a  first-class  concern,  and  asked 
them  about  it ;  and  they  made  their  gas  .cost  91.11,  without 
any  interest  on  the  cost  of  the  works. 

Mr.  Atkinson.  I  had  a  very  strong  impression  that  it  could 
be  made  for  sixty  cents  a  thousand  feet,  and  I  believe  that  it  is 
correct.  I  had  no  intention  of  bringing  that  point  in,  at  this 
time. 

[At  this  point  the  portable  electric  gas-light  apparatus,  and 
the  working  of  the  same,  were  exhibited  and  illustrated  in  pres- 
ence of  the  Association.] 

Mr.  Atbjnson.  You  will  perceive  that  there  is  no  cartridge, 
nothing  to  break  and  fall.  It  is  nothing  but  the  wire  brush 
and  the  electric  spark.    I  would  state,  gentlemen,  the  intention 
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to  have  the  drawings  and  some  of  these  other  matters  helio- 
typed,  and  of  course  the  Association  can  have  any  of  them  put 
into  the  report  if  they  want  to,  at  cost.  The  small  ones  cost  a 
few  cents  apiece,  and  the  big  ones  I  believe  cost  about  fifteen 
cents  apiece.  If  they  are  not  used  in  the  report,  I  can  furnish 
copies  to  any  member,  who  wishes  to  make  use  of  them  at  any 
time. 

That  ends  my  long  chapter,  and  I  hope  I  shall  now  be  ex- 
cused. 

The  President.  If  any  thing  has  occurred  to  any  gentle- 
man that  they  desire  to  say  (unless  there  are  parties  who  wish 
to  talk  particularly  upon  the  matters  last  up),  the  meeting  will 
be  thrown  open  for  discussion  upon  any  subject  which  has  been 
brought  before  us  to-day. 

Mr.  Atkinson.  It  is  suggested  that  a  little  explanation  of 
this  electric  lighting  apparatus  is  required.  All  the  explana- 
tion there  is  about  it  is  to  say  that  here  is  a  little  sal-ammoniac 
battery  inside  of  this  case  (and  one  charge  will  last  twelve 
months)  connected  by  wires  with  the  two  poles  of  the  gaa- 
lighter. 

The  President.  That  seems  to  operate  so  successfully,  and 
to  possess  such  decided  merit,  that  I  imagine  that  gentlemen 
here  who  are  manufacturers  and  owners  of  mills  will  be  likely 
to  make  further  inquiry,  and  ascertain  all  such  facts  as  they 
may  need  to  know,  and  that  a  great  many  of  them  will  be  likely 
to  order  it,  —  unless  they  discover  something  about  this  exhibi- 
tion which  I  do  not. 

I  would  suggest  to  Mr.  Atkinson  that  the  question  of  "  Vibra- 
tion in  Factories  and  Machines,"  which  is  on  the  circular,  has 
not  been  particularly  presented ;  and  ask  the  question  whether 
he  was  not  intending  to  discuss  it  further,  or  whether  the  sim- 
ple allusion  to  that  Renfrew  mill,  where  there  was  a  difference 
of  ten  per  cent  in  the  speed,  covered  that  ? 

Mr.  Atkinson.  As  I  suggested  that  item  to  the  Board  of 
Government,  I  will  state  that,  as  you  remember,  the  experi- 
ments on  a  single  spinning-frame  developed  a  very  curious  law 
of  yibration,  —  a  sideway  vibration  growing  out  of  the  rotary 
Dictions  of  the  machine.  That  led  our  young  men,  as  they  were 
going  about  from  mill  to  mill,  to  try  to  observe  the  varying  con- 
ditions of  vibration.  It  must  be  patent  to  every  one,  that  if  a 
^^  vibration  exists,  either  in  mill  or  machinery,  there  must 
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be  a  great  expenditure  of  power  in  getting  that  mill  into  motion, 
and  then  a  very  great  wear  upon  machinery  while  the  mill  is  in 
such  motion.  I  am  only  competent  to  state  the  elements  of  the 
problem.  I  have  here  a  little  article  which  I  communicated  to 
"  The  American  Architect "  on  that  subject,  of  which  copies 
can  he  distributed,  and  can  be  included  in  this  publication,  as 
part  of  the  report,  if  you  think  it  is  worth  it.  I  have  stated 
some  of  the  curious  facts  that  have  been  observed  in  respect  to 
the  vibration  of  apparently  the  strongest  buildings.  One  of 
the  most  curious  cases  was  that  of  a  stone  flax-mill,  with  arched 
brick  floors,  down  in  New  Jersey,  of  the  regular  fire-proof  Eng- 
lish construction,  in  which  a  gas-jet  was  vibrating  from  the 
second  floor.  It  was  in  continual  motion  with  the  operation  of 
the  machinery.  As  I  have  gone  about  from  mill  to  mill,  I  have 
observed  that  spinning-frames  in  some  mills  will  ring  with  a 
constant  "  huzz-z-z-z-zy  You  will  feel  it  really  going  at  a  tre- 
mendous rate,  even  on  new  frames.  Gro  to  another  part  of  the 
mill,  and  they  are  still.  It  has  something  to  do  either  with  the 
construction  or  with  the  mode  of  building  —  I  don't  know 
which :  I  am  not  competent  to  tell.  Go  into  another  mill  where 
there  are  old  frames,  twenty  years  old,  and  in  very  excellent 
condition  at  twenty  years  old,  and  you  cannot  feel  the  sensation 
in  the  frame,  although  the  mill  is  not  what  we  would  build  now 
—  it  is  one  that  I  used  to  have  charge  of.  There  is  a  cause  for 
this,  certainly ;  and  I  suspect  that  the  cause  is  to  be  found  in 
every  building's  having  its  key-note,  and  that  if  the  revolutions 
of  your  machines,  or  a  large  portion  of  those  machines,  strike 
that  key-note,  your  whole  concern  begins  to  vibrate;  it  cer- 
tainly seems  to  be  worth  a  continued  series  of  observations.  I 
think  that  Mr.  Woodbury  had  better  give  you  some  facts  that 
he  has  observed.  These  papers,  if  you  care  for  them,  give  a 
computation  for  the  dead  weight  of  machinery  in  each  depart- 
ment. 

Mr.  Cumnock.  Mr.  Atkinson  has  again  called  our  attention 
to  a  most  important  subject,  —  the  vibration  of  mills. 

He  raises  the  point  that,  in  some  of  the  mills  he  has  called 
our  attention  to,  his  men  found  that  some  of  the  spinning- 
frames  were  running  still,  without  any  perceptible  motion,  and 
no  apparent  motion  in  the  mill;  while  one  hundred  feet  or 
more  from  this  place,  in  the  same  mill,  the  spinning-frames 
had  a  perceptible  motion,  and  the  mill  also.    Now,  from  this 
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statement  the  vibration  could  not  be  charged  to  the  mill  itself, 
as  it  gave  evidence  in  some  parts  at  least  that  it  had  strength 
enough,  and  was  well  secured  to  avoid  vibration. 

If  the  spinning-frames  were  running  steadily  in  one  part  of 
the  mill,  and  in  another  part  one  hundred  feet  distant  there 
was  apparent  motion,  that  fault,  in  my  opinion,  was  not  in  the 
mill,  but  could  be  found,  I  think,  in  unbalanced  cylinders  on 
the  spinning-frames. 

In  passing  through  a  mill  not  long  since,  my  attention  was 
called  to  this  very  fact. 

I  noticed  that  there  was  considerable  motion  in  one  part  of 
the  mill,  and  some  little  distance  off  there  was  no  apparent  mo- 
tion. I  called  the  attention  of  the  agent  to  the  fact:  he  said  he 
was  aware  of  it,  but  had  not  been  able  to  find  the  cause.  I 
noticed  the  motion  was  uniform.  The  shafting  in  the  mill  was 
running  at  a  high  rate  of  speed;  three  hundred  and  twenty 
revolutions  in  the  card-room,  two  hundred  and  eighty  in  the 
weaving,  and  four  hundred  in  the  spinning-room.  On  the  last 
shaft  mentioned,  there  were  two  48-inch  pulleys,  24-inch  face, 
running.  In  standing  over  them  I  made  up  my  mind  that  they 
were  out  of  balance.  I  asked  the  agent  to  balance  them,  and 
see  if  the  imiform  wavelet  of  motion  from  this  point  would  not 
cease.     He  did  so,  and  the  vibration  of  floors  and  wall  ceased. 

This  may  seem  strange  to  some  of  the  gentlemen  present, 
but  on  second  thought  you  will  see  it  is  in  keeping  with  laws 
of  motion. 

A  regiment  of  soldiers  go  over  a  bridge,  and  break  step,  with 
little  or  no  motion  to  the  structure ;  cause,  broken  motion : 
whereas  a  dog,  on  a  uniform  trot  across,  will  shake  the  whole 
structure. 

A  pulley  imbalanced  in  the  mill,  or  a  spinning-drum  running 

at  a  high  rate  of  speed  unbalanced,  will  give  a  uniform  motion 

to  every  thing  in  contact  with  it ;  and,  when  fastened  to  beam 

or  floor,  will  give  the  motion  to  the  floors  and  walls  in  wavelets. 

If  manufacturers  would  give  more  attention  to  the  balancing 

of  pulleys,  and  machine-makers  more  attention  to  balancing 

the  drums,  in  spinning-frames,  the  vibration,  to  a  very  large 

wtent,  in  mills  would  cease. 
As  to  weaving,  it  is  impossible,  where  two  stories  of  weaving 

^^  in  the  same  mill,  to  run  the  mill  without  more  or  less 

▼ibtation. 
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The  reason  is  that  all  looms  have  dead  points  as  the  crank- 
shaft revolves ;  there  is  a  throw  that  cannot  be  overcome  as  long 
as  a  crank  is  used  for  motion.  However,  the  vibration  of  the 
mill  from  the  throw  of  the  looms  can  be  reduced  very  much  by 
breaking  the  motion.  Say  145  picks  per  minute  to  be  the 
speed:  run  every  other  row  of  looms  three  picks  above  that 
speed,  or  below,  thus  breaking  the  motion,  and  the  vibration  of 
the  mill  will  be  sensibly  diminished. 

Mr.  Atkinson.  I  wish  to  call  your  attention  to  the  differ- 
ence between  the  vibration  of  the  mill,  and  oscillation  of  the 
parts.  I  think  that  Mr.  Cumnock's  explanation  will  account 
for  oscillation.  But  there  is  a  law  of  vibration  aside  from  that, 
and  some  of  the  facts  that  Mr.  Woodbury  has  observed  go  far 
to  indicate  its  nature. 

Mr.  Woodbury.  Before  citing  any  examples  of  the  jarring 
of  mills,  I  desire  to  call  your  attention  to  the  character  of  such 
motions,  and  to  the  difference  between  oscillation  and  vibra- 
tion ;  and  then,  with  this  distinction  and  its  causes  understood, 
we  will  consider  a  few  cases  of  the  vibration  of  factories,  and 
the  nature  of  the  remedy. 

The  motion  of  a  pulsating  body  is  either  oscillation  or  vibra- 
tion :  the  first  being  caused  by  external  forces ;  and  the  second 
the  consequence  of  forces,  one  of  which  is  the  cohesive  force 
within  the  body,  binding  its  molecules  together,  and  dependent 
for  its  character  upon  the  elasticity  of  the  body.  To  illustrate : 
if  a  suspended  wire  is  struck,  the  forces  of  the  blow  and  of 
gravitation  cause  it  to  oscillate ;  if  the  same  wire  is  strained 
between  two  points,  the  forces  of  the  blow  and  of  elasticity 
cause  it  to  vibrate. 

The  rapidity  of  this  vibration  is  governed  by  the  dimensions, 
elasticity,  and  tension  of  the  body ;  and  every  mass  will  vibrate 
at  a  constant  velocity,  whenever  that  vibration  is  produced  by 
adequate  causes  and  conditions.  Not  only  every  piano-forte 
wire  and  organ  pipe,  but  every  bridge  and  factory,  has  its  key- 
note. As  the  vibrations  of  the  communicating  air  will  force 
the  piano  or  organ  to  answer  in  harmonious  response  to  the  tone 
of  the  voice,  so  the  structure  will  reply  to  the  proper  vibratory 
force. 

The  shaking  of  a  mill  is  chiefly  limited  to  the  vibration  of 
the  elastic  floor  and  beams;  while  the  swaying  of  the  whole 
building   is  generally   caused  by  oscillation.    Both  of  these 


motions  appear  in  the  same  building ;  bat  oscillation  is  due  to 
poor  construction,  while  vibration  is  produced  by  impulses  syn- 
chronous with  the  key-note  of  the  building,  and  bears  no  relation 
to  the  solidity  of  construction.  In  a  certain  district  of  New 
England,  many  factories  were  built  during  the  war,  when  high 
prices,  haste  for  completion,  and  perhaps  limited  capital,  resulted 
in  poorly  constructed  buildings.  Shabbiness  prevails  every- 
where :  the  walls  are  too  light,  the  beams  too  small,  and  the 
floor-planks  too  thin,  when  compared  with  structures  built  by 
our  leading  engineers  as  standards. 

In  many  instances  the  weight  of  the  machinery  has  deflected 
the  floors  several  inches,  and  in  others  additional  columns  have 
been  necessary  to  keep  the  floors  level.  The  oscillation  of 
these  mills  was  excessive,  but  I  do  not  recall  an  instance  of 
extreme  vibration. 

In  the  practical  construction  of  machinery,  the  revolving 
portions  are  not  ahBolutely  balanced ;  and  when  one  considers 
the  immense  weight  of  revolving  parts  of  mill  machinery,  and 
its  velocity,  it  seems  as  if  the  aggregation  of  unbalanced  centrif- 
ugal forces  would  overturn,  instead  of  merely  jar,  a  mill ;  and 
such  a  destructive  result  would  undoubtedly  ensue  if  these 
irregularities  acted  in  unison,  instead  of  opposing  each  other. 

Let  us  consider  the  characteristics  of  a  vibrating  mill  floor 

by  comparison  with  those  of  a  metal   plate  when   vibrating 

under  conditions  which  are  simple  and  easily  controlled.     If  a 

metal  plate  is  supported  at  the  centre,  and  a  violin  bow  be 

drawn  across  the  edge,  the  plate  will  not  vibrate  as  a  whole, 

but  in  divisions,  which  are  readily  distinguished  if  sand  has 

been  dusted  on  the  plate,  as  the  vibrating  portions  will  jar  the 

sand  to  the  nodes  or  dividing  lines  which  are  at  rest.    If  the 

plate  is  a  square  one,  and  the  bow  drawn  at  the  corner  while 

the  free  vibration  is  damped  by  resting  the  flnger  at  one  side 

midway  between  the  two  corners,  the  sand  will  gather  in  two 

Unes,  dividing  the  plate  into  four  equal  squares ;  if  the  bow  is 

drawn  at  the  middle  of  one  side,  and  the  finger  placed  at  one  of 

the  comers,  the  ridges  of  sand  will  divide  the  plate  along  the 

two  diagonals  extending  from  comer  to  comer ;  and,  by  vary- 

^  the  positions  of  the  damping  points  and  the  bow,  the  nodal 

divisions  resolve  into  complex  and  curious  curves  and  lines. 

^  vibrating  mill  floor  is  under  similar  conditions,  except  that 

contact  of  pillars  and  surrounding  walls,  as  far  as  they 
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restrain  free  vibration,  complicate  the  details  of  these  vibrating 
divisions,  beyond  the  power  of  analysis,  except  to  show  that  the 
vibration  of  the  floor  is  separated  into  numerous  and  irregular 
divisions. 

The  effect  of  these  forces  has  been  observed  in  many  feo- 
tories,  and  for  examples  I  would  refer  you  to  the  ring  spinning- 
rooms,  whei*e  the  frames  are  of  the  same  manufacture,  and  sap- 
posed  to  be  operating  under  identical  conditions :  some  of  them 
will  shake  violently,  while  others  beside  them  run  as  steadily  as 
could  be  desired. 

Some  of  the  gas-pipes  extending  from  the  ceiling  in  the 
upper  story  of  a  flat-roofed  mill  were  observed  to  be  in  motion, 
while  others  were  stationary,  showing  some  of  the  divisions  in 
the  vibrations  of  the  roof.  On  account  of  their  rigidity,  gas- 
pipes  do  not  indicate  the  divisions  of  vibration  as  sensitively  as 
hanging  lamps.  In  a  mill  at  Haydenville,  Mass.,  the  vertical 
motion  of  certain  hanging  lamps  showed  that  there  was  a  vibra- 
tion of  the  floor  amounting  to  an  inch  in  some  places.  Other 
lamps  moved  less,  and  some  were  still. 

One  of  the  most  delicate  indications  was  in  the  unoccupied 
attic  of  a  mill  at  Exeter,  N.H.,  where  the  agent  had  judiciously 
placed  upon  the  floor  numerous  fire-pails  filled  with  water.  The 
surfaces  moved  in  unison  with  the  vibration  of  the  floor,  genc^ 
ally  swaying,  some  traversed  by  successive  lines  of  waves 
whose  direction  varied  in  different  pails  ;  others,  evidently  over 
nodal  lines,  were  at  rest;  while  a  few,  which  were  situated 
upon  centres  of  vibration,  were  covered  with  ripples  such  as  are 
produced  when  a  hanging  pail  of  water  is  struck  underneath. 
Of  two  pails  situated  within  a  foot  of  each  other,  one  indicated 
by  its  ripples  that  its  position  was  over  a  centre  of  greatest 
vibration,  while  the  other  showed  by  its  wave-like  motion  that 
its  location  was  near  such  a  point  of  greatest  vibration,  but  not 
over  it.  The  vibrations  of  the  floor  are  in  waves,  moving  up 
and  down  without  any  progression,  and  the  character  of  the 
motions  of  the  water  in  these  pails  was  concurrent  with  such 
action. 

It  is  well  known  that  some  notes  on  a  church  organ  will 
cause  only  certain  portions  of  that  church  to  vibrate.  I  have 
been  informed  that  in  some  portions  of  the  picker  building  of  a 
Woonsooket  mill,  the  vibration  jarred  the  dust  to  the  nodal 

the  divisions  clearly. 
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Although  these  areas  of  vibration  are  modified  by  the  col- 
amos  and  walls,  yet  they  are  not  coincident  with  any  divisions 
of  the  floor,  because  excessive  vibration  has  been  observed  near 
such  places,  while  the  portions  away  from  such  support  were 
at  rest;  but  the  reverse  is  generally  the  case,  and  the  most  per- 
fect repose  is  near  the  points  of  greatest  stability,  where  one 
would  naturally  expect  to  find  it. 

The  superintendent  of  a  New  Hampshire  mill,  when  in  the 
factory  on  Sunday,  was  greatly  surprised  at  the  shaking  of  the 
building.  He  observed  that  the  water  was  flowing  in  broken 
sheets  over  the  dam,  and  presumed  that  the  pulsations  of  air 
were  synchronous  with  the  key-note  of  the  mill ;  continuing 
his  observations,  he  learned  that  with  a  greater  or  smaller  flow 
of  water  over  the  dam,  the  mill  was  at  rest ;  and  also,  with  the 
scuttle  in  the  roof  open,  so  that  the  puffs  of  outside  air  were 
in  free  communication  with  the  interior  of  the  mill,  the  vibra- 
tion was  much  greater  than  when  the  scuttle  was  closed. 

At  Centredale,  R.I.,  the  water  flowing  over  the  dam  caused 
at  times  a  great  vibration  in  the  mill.  This  has  been  stopped 
by  fastening  vertical  pieces  of  plank,  at  intervals  of  ten  feet, 
against  the  front  of  the  dam,  and  projecting  upwards  so  as  to 
break  the  long  sheet  of  water  into  numerous  short  falls,  whose 
key-note  was  different  from  that  of  the  whole  sheet  of  water 
which  they  displaced. 

At  the  Essex  Woollen  Co.,  mill  number  eight  is  sometimes 
thrown  into  vibration  by  the  water  flowing  over  the  dam ;  and, 
when  this  happens,  the  watchman  on  duty  alters  the  note  of 
the  dam  by  opening  the  waste-gate,  and  the  mill  soon  comes  to 
rest.  Mill  number  five  of  the  same  company,  but  at  a  privilege 
lower  down  the  stream,  is  often  thrown  into  vibration  by  the 
falling  water  at  that  point ;  and  the  story  is  told,  that  a  watch- 
man once  fled  from  that  mill,  thinking  that  it  was  about  to  fall. 

Of  the  eleven  mills  owned  by  this  corporation,  I  have  been 
told  that  none  of  the  others  vibrate  from  the  above  cause. 
When  in  operation,  mill  number  six  was  often  thrown  into 
vibration  by  the  motion  of  the  machinery. 

When  vibrations  are  due  to  machinery,  they  are  stopped  by 
changing  the  speed. 

At  the  Merrimac  Mills,  Lowell,  and  many  other  places,  this 
method  has  been  successful.  It  is  unnecessary  to  cite  further 
examples ;  but  in  all  cases  vibrations  are  noticed  when  some 
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adequate  cause  is  soanding  the  key-note  :  if  the  Telocity  of  these 
pulsations  is  altered,  the  vibrations  due  to  that  identical  cause 
will  cease. 

The  consequences  of  mill  vibration,  in  the  power  absorbed 
by  its  exertion,  in  the  continual  straining  of  machinery  and 
mill,  must  inevitably  tend  to  damaging  results  to  plant  and 
product. 

Were  not  a  lot  of  columns  placed  almost  at  random  out  of 
the  question  in  a  mill,  we  could  make  the  statement  that  vibra- 
tion could  be  diminished  and  nearly  stopped  by  placing  columns 
under  the  principal  centres  of  vibration,  and  so  divide  the  floor 
into  still  smaller  areas  of  vibration. 

The  only  sure  method  of  prevention  applicable  to  the  future 
seems  to  lie  in  the  construction  of  one-story  mills,  with  the 
shafting  resting  upon  piers  in  the  basement.  The  result  in  the 
additional  speed  without  any  disturbance  of  stability,  and  of 
the  diminution  of  the  repairs  under  the  same  excessive  con- 
ditions in  mills  constructed  upon  the  one-story  plan,  will  hasten 
their  introduction.  In  such  a  mill,  if  vibration  should  take 
place,  it  could  be  stopped  by  additional  columns  in  the  low  base- 
ment witliout  interfering  with  the  machinery. 

The  swaying  of  a  mill  owing  to  oscillation  is  due  to  a  lack 
of  stability,  and  weak  construction ;  and  the  only  correction 
possible  for  such  cases  is  to  increase  the  strength  by  recon- 
struction of  weak  portions  of  the  building. 

Mr.  Garsed.      While  we  are  on  the  subject  of  one-story 
mills,  I  must  tell  a  story  of  my  own.     In  1853  we  built  a  one- 
story  mill  in  Philadelphia.     It  was  sixty-six  feet  on  the  inside, 
and  five  hundred  feet  long.     We  built  it  upon  the  ground.     We 
did  not  put  any  posts  under  it,  or  any  basement.     We  simply 
went  along  in  a  democratic  manner,  and  built  a  mill,  and  put 
blocks  of  stone,  and  set  machinery  on  the  blocks  of  stone,  as 
there  was  no  basement.    It  was  set  on  the  earth.    We  did  not 
have  any  vibration,  of  course,  and  we  have  not  to-day.    I  got 
up  to  give  you  the  exact  facts.     For  twenty-six  years  that  mill 
has  been  running ;  and  to-day  there  is  no  vibration  from  the 
machinery,  except  that  which  is  in  the  machinery  itself.     An 
unbalanced  cylinder  or  an  unbalanced  pulley  will  make  a  frame 
vibrate,  I  don't  care  what  frame  it  is.     But  the  drawback  to  a 
one-etory  mill  in  our  climate  appears  to  be  the  objection  of 
work-people  to  walk  upon  stone,  whether  it  is  from  the  damp- 


ness  or  the  rigidity.  But  I  would  build  a  one-story  mill  again, 
only  I  would  make  the  walks  of  wood.  I  would  put  the 
machinery  upon  stone,  but  would  never  run  the  risk  again  to 
get  spinners  to  work  upon  a  stone  floor ;  though  it  is  a  very 
common  thing  to  do  in  England. 

Mr.  Atkinson.  This  asphalt  flooring  is  a  non-conductor  of 
heat,  and  therefore  will  remedy  all  that  diflSculty. 

Mr.  Gabsed.  But  there  seems  to  be  a  want  of  elasticity  to 
it  where  people  are  walking  over  it  all  day  in  a  very  warm 
building.  1  don't  know  why  it  is  so  ;  but  I  have  made  up  my 
mind  that  I  will  never  again  undertake  to  have  a  stone  floor  in 
any  mill  in  America.  If  you  make  a  concrete  floor,  and  sink 
boards  one  inch  below  the  top  of  the  concrete,  and,  when  the 
floor  rots  out,  pick  up  these  pieces,  and  substitute  a  new  one, 
you  will  have  no  difliculty.  If  your  mill  is  built  upon  the 
ground,  put  your  machinery  upon  blocks  of  stone,  with  a  piece 
of  leather  between  the  foot  of  the  machinery  and  the  stone,  or 
a  piece  of  sheet-lead.  There  will  be  no  danger  of  vibration  of 
the  mill,  and  none  whatever  of  its  burning  down.  But  I  must 
say  that  our  experience  has  not  justified  the  conclusion  that  it 
does  not  take  any  more  heat  in  winter,  and  that  it  is  as  cool  in 
summer  as  any  other.  It  does  take  more  heat  in  winter,  and 
we  find  it  uncomfortably  warm  in  summer. 

Mr.  Atkinson.     How  thick  is  the  wood  of  the  roof? 

Mr.  Garsed.  It  is  plain  inch  planks,  covered  with  felting 
and  white  gravel. 

Mr.  Atkinson.  That  marks  the  difference  between  a  oner 
inch  and  a  three-inch  roofing-plank.  The  three-inch  plank  for 
the  roof  will  keep  the  one-story  mill  warm  in  winter  and  cool  in 
summer,  and  will  prevent  the  condensation  of  moisture  on  the 
inside.  In  Mr.  Johnston's  weaving-room,  he  screws  his  looms 
right  down  into  this  asphalt  material. 

Mr.  Gabsed.  We  bore  a  hole  into  the  stone,  fill  with  lead, 
and  put  an  ordinary  wood  screw  into  it,  the  same  as  you  would 
upon  a  floor. 

Mr.  Birkenhead.  In  Mr.  Cumnock's  remarks  as  to  the  effect 
of  want  of  balanced  pulleys,  if  he  had  taken  a  piece  of  chalk, 
and  held  it  near  the  face  of  said  pulley,  he  would  have  noticed 
the  mark  left  by  the  chalk  would  indicate  two  things  worthy  of 
knowing:  first,  the  exact  location  of  the  heavy  side  of  the  pulley ; 
second,  the  wear  on  the  shaft  in  the  bearing  nearest  the  pulley, 


wliiftli,  if  run  a  long  time,  would  vear  i2k»  jycual  v  i  fom 
liiiwiMMi  that  of  the  letten  O  and  D:  whMZ  i*  rerisnLlj  kaown 
niy  ti  lldt  jihuMj;  hut  this  convex  <x«:E.cides  wi-i  li*  -rini*  of  die 
iKMiiiiipr  whi<;h  in  formed  by  the  frictic-CAl  cc-zlislzz  zc  iLt  erck 
«il'  I  hi*  iKsiriiii;.     It  is  very  clear,  if  xLe  L-eaTT  sri*  i*  alv^Tsin 
II  I  Mil*  or  o|i|ioHito  to  the  face  of  this  w*ar.  c-r.  fn  c-ii-rr  ^ords, 
ilin  I  xri-nH  (if  wi^i^ht  on  the  pulley,  and  wear  on  *be  «hafi.  boih 
nil'  iffi  Mitiiin  Hi(l(!,  —  this  being  the  case,  the  excess  of  veidit 
ffiiji:f.  Iin  ilin  ciiiise  of  the  wear.     If  it  is.  lei  ns  see  how  this 
wi  III  liiKiMi  |il{i(!().     In  the  first  place,  the  heary  side  is  the  con- 
hiilliiif^  |Mi\vi'r:  tho  energy  of  this  power  is  directed  ostvards. 
iiiiilii|ilii-<l  liy   its  weight  and  velocity,  as  it  were:  the  force 
\'i»\i'm\t  iiiin  mIiIo  of  the  shaft  constantly  in  frietional  contact 
Willi   ihi'   iiiiiiM'  HinTiiee  of   the  bearing,  instead  of  a   natund 
ii.viilvMi}^  roiitiii'.t,  then;  results  a  sort  of  scraping  or  eccentric 
Miiiiiiifi      NnWi  il.  will  lie  seen  from  this,  there  is  no  trroand  for 
Mil.  'iM  HJiMi  III'  liiinl  iuid  soft  ])laces  in  metal,  which  seems  to  be 
MM  IK  <  I  )iIimI  lii'linf  liy  many;  the  law  being  a  natoral  one«  hence 
II  |.ii.  ihvn  iiiin,  initiiltH  in  producing  a  flattened  surface.     There 
i'  iiiiji  Hull.  innhiinH  liurd  and  soft  places,  but  not  in  a  form 
ili.ii   Miii.'tt  u  Mliiift.  to  wear  out  of  round,  by  any  means;  for 
f/liifi  ililo  )>i  iionii  in  iron  it  lias  the  appearance  of  a  piece  of 
K.HliiMiy,  III  II  IIiiIimI  mil,  or  tliO  grain  of  wood.    Lowmoor,  and 
ni\,'  I   ftiM.  I'liiiJiMt  nf  iron,  are  free  from  such.     Hard  and  soft 
|,|.,f  I .'  Mil.  i-.iiiiH  I ihirii  i'nuiid  in  machinery-steel,  caused,  I  should 
.11/,  Ir/   viiiil  III  iiulinn  ill  the  soft  places.     Toolsteel  contains 
Mi'iM  '  Mili'iii,  liitiiro  ill  not  HO  liiible  to  have  soft  places.    Spindle- 
•  ii '  I  I  iifiiiin^i  Mil  nHrniri  of  carbon  above  tool  or  machinery  steel. 
Il.i  M  •  f  I  ifi.:  In  lii«  nil  limit  to  the  amount  of  carbon  which  steel 
ffiW    i.il'i'       Mm    MiimIipI.   HU*el,    for   instance,   is   harder   than 
hiiidiiiid   Hl'fw«l   witlioiit  the  ehilling  process.     In  speaking  of 
Mil-  iiiii-vui   wciir  of  Mliiin.M,  you,  no  doubt,  have  noticed  flat 
|il»i>  !<«  on  n|iiiiillrH,  illiiMtrutin^  the  same  fact.     The  causes  are 
llii'i-.e  :    if  Ihn  bolHler-bnirin^  is  Ihit-sided,  the  spindle   top   or 
bhule  is  bent,  or  imperfei^tly  straightened,  producing  a  heavy 
ftide  on  the  side  of  the  llutUMiin^  siirtacc.    If  the  quill  is  out  of 
balanee,  it  will  have  an  eiu'entrie  motion,  the  same  as  an  im- 
perfec^t  spindle,  but  is  not  likely  to  form  a  flat  place,  for  the 
reason  that  the  quill  is  being  constantly  changed  in  doffing, 
otherwise  a  flat  place  would  result.     Having  thus  explained 
the  cause  of  wear  in  the  bolster-bearing ;  the  flat  place  in  the 


foot  or  step-bearing  is  caused  when  the  butt  is  out  of  balance^ 
through  an  excess  of  weight  on  one  side  of  the  extreme  cone 
or  y  point  of  the  foot,  as  the  point  is  its  balancing  centre ;  and 
when  an  eccentric  motion  is  produced  becomes  worn  still  more 
towards  the  light  side,  causing  the  heavy  side  to  become  still 
heavier.  You  will  naturally  infer  after  this  statement,  or  ask 
the  question.  Why  does  not  the  band  keep  it  up  to  a  bearing  ? 
To  this  I  would  say,  it  has  no  more  power  to  do  so  than  a  belt 
on  a  shaft,  when  the  pulley  is  out  of  balance ;  for  the  throw  is 
so  great,  the  band,  with  a  pull  of  four  or  more  pounds  pressure, 
has  no  control  over  it.  What  is  called  a  vibration  in  a  spindle 
is  not  an  indiscriminate  rattling  about,  as  it  appears ;  any  more 
than  a  shaft  rattles  about.  It  is  a  rapid,  eccentric  motion, 
iiniform  in  its  action.  It  has  an  artificial  centre,  and  revolves 
around  it.  It  requires  skill  to  make  a  good  spindle.  It  makes 
but  little  difference  how  or  where  you  support  a  spindle;  if 
it  is  out  of  balance  its  life  is  short,  whether  light  or  heavy,  or 
whether  it  is  hard  or  soft ;  the  result  will  be  the  same,  if  it  is 
out  of  balance.  The  law  of  eccentricity  will  destroy  it,  support 
it  where  you  will;  you  may  stop  its  appearance,  but  not  its 
effect. 

This  has  been  my  experience  in  the  matter  for  years,  and  I 
have  endeavored  to  improve  the  mode  of  making  spindles,  so 
that  inferior  work  will  be  less  liable  to  be  made.  Permit  me  to 
surest  here  the  survival  of  the  fittest.  I  leave  you  to  decide. 
I. think  the  time  has  come  for  you  to  ask  whose  spindle  has  sur- 
vived. To  speak  for  myself,  I  say  I  have  not  received  an  order 
for,  neither  have  I  made,  a  spindle  to  replace  a  worn-out  one, 
nor  have  I  repaired  one,  since  I  commenced  to  make  light 
spindles. 

Mr.  GouLDiNG.  It  occurred  to  me  while  the  discussion  was 
going  on,  that  those  who  were  paying  for  coal  to  make  steam  to 
move  machinery  had  enough  to  do  to  furnish  to  run  the  ma- 
chinery, without  furnishing  power  to  shake  the  mill  and  heavy 
arches.  We  ought  to  impress  this  lesson  on  our  minds,  that 
machinery  should  be  so  buUt  as  not  to  have  to  furnish  sufficient 
power  to  vibrate  the  whole  building.  No  one  can  deny  that 
we  have  it.  We  can  most  of  us  tell  what  it  is  that  causes  the 
shaking.  Mills  may  be  so  placed  that  it  is  almost  inevitable 
that  the  mill  should  shake  from  the  motion  of  the  looms.  Sug- 
gestion has  been  made  to  put  in  more  posts  or  timbers.    That  is 
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not  \nt\up^  Ui  prevent  using  power  sufficient  to  shake  the  nuL 
Wt'  iniiv  make  the  mill  Btrong,  so  a&  not  to  feel  it.  Let  ifi»  go 
\iiit  U  to  fiiHt.  piiiicipleH,  and  make  the  machineiy  so  perfet!i  that 
wt:  r.lnill  only  Inivo  to  funiish  power  to  mn  the  machinerj,  not 
Ui  nliiilu)  l.lin  mill. 

Mr.  (lAUHKi).  If  you  move  a  puDer  upon  the  shaft,  nine 
tioM-.i  out.  of  Ion  \l  will  throw  that  out  of  line,  and  produce  a 
vil/i»ilM»n,  pHM-isrly  the  same  as  if  it  was  struck  by  some  object 
'I  It  iliu'^lratn  :  w(5  nno  a  l)lock  spooler.  I  tried  to  have  the  hok 
t^Mlli'  ifintly  aiciiratis  and  the  shaft  ground  with  sufficient  acco- 
iH'  V,  y.ii  iMt  not'  to  (liHturb  the  alignement  of  the  shaft  when  the 
l»ullrv>»  wi'Mi  nioviMl.  The  only  way  we  got  it  was  to  set  the 
)>ii)|f  y^:,  uimI  turn  them  off  with  a  lathe.  If  you  set  the  shaft 
wiih  two  Mi't  Mit'rWH,  the  chances  are,  you  will  disturb  the  aligne- 
ni'  of.  »*.Mn'i('M*nlly  to  produce  a  vibration.  You  see  the  difficulty, 
7/)m  h  yon  rotnn  down  to  scientific  points. 

\h     liiitKi'.NiiKAi).     I  would  say,  in  regard  to  vibration  in 
t'|ioidif  I',,  iImiI.  the  term  is  misemployed:  eccentricity,  I  think, 
'^/'fiild  I  onv<«y  ilm  mraninj^  better.    Vibration  means  the  oscilla- 
hoff  ol   M   ImmIv  to  and  fro  in  rapid  succession.     An  eccentric 
nt',hnti  wdl  jiKidnrn  vibration  in  the  machine  in  which  it  re- 
/''In-:      li.  Mi'i'iMH  Hlran}^e  that  vibration  should  be  caused  in  a 
i\,tniiin\f  ItioiiM  by  | hn  at^tion  of  80  many  spindles.     I  favor  Mr. 
A»;  th.',n\\  M  iriiiilut,  in  Hpcaking  of  the  key-note,  which  I  think 
fn  "iM»,».t  Imi   ii,  |iht|,  |||(«  same  as  a  mill  is  shaken  by  the  action 
'/f  Ml'    )/»/»MMi      VVIh'Ii  n  Mpinning-frame  cylinder  is  out  of  bal- 
.»'»''.*»   b' o»|/  iIm-  hi'iivicsl   n^volving  body,  it  communicates  a 
*Ji.»oi'i.  vil/f.iiMHi,  whirh  is  e«|nal  in  its  pulsations,  so  to  speak, 
to  lb'  .  |H  <  d  ol  iImi  lylindrr:  the  natural  eccentric  throw  carries 
fill',  i-.iij/jioilinj/  IVamn  with  it,  as  far  as  its  weight  will  permit 
Wt'.  know  thill,  a  hravy  JMuly  moves  slowly,  so  that  in  proportion 
Uf  (he  wei^dit,  of  the  HUpportinj^  frame  its  journey  must  be  long 
or  hhorL;  mo  that.,  in  order  to  overcome  the  imperfections  in 
inarliinc^ry,  they  have  increased  the  weij^ht  in  some  cases;  that 
is,  thijy  assume  to  eur(i  the  efVect  instead  of  the  cause.     This 
calls  for  another  (jueslion  :  Will  a  revolving  body,  under  all  or 
any  conditions,  live  as  long  revolving  in  a  rigid  supporting  frame 
as  it  will  in  u  ilexiblo  one  ? 

Mr.  LocKWOOD.  [Mr.  Cumnock,  Vice-President,  in  the 
chair.]  Mr.  Garsed  when  he  was  up  stated  that  a  one-story 
tnill  cost  more  for  heating.    It  occurred  to  me  as  he  made  that 


remark,  whether  it  did  not  cost  more  to  keep  a  one-story  mill 
in  repair  than  a  two,  three,  or  four  story  mill.  Take  a  mill  like 
the  Androscoggin  Mill  at  Lewiston,  where  Mr.  Goulding  is,  or 
some  others.  That  mill  contains  some  fifty-odd  thousand  spin- 
dles. It  is  now  one-tenth  of  a  mile  long.  It  has  five  floors:  of 
course  if  the  machinery  were  all  on  one  floor,  —  a  one-story  mill, 
— it  would  have  half  a  mile  or  more  of  roofing,  instead  of 
a  tenth  of  a  mile.  Well,  we  all  know  that  the  cost  of  keep- 
ing the  roof  of  a  mill  in  repair  is  no  very  small  item.  Then 
there  is  the  question  of  the  fii-st  cost.  I  know  there  are 
some  figures  that  have  been  given,  going  to  show  that  a  one- 
story  mill  can  be  built  as  cheaply  as  a  two-story  mill.  I  am 
about  making  a  plan  for  a  weaving-mill  for  sixteen  hundred 
looms.  It  is  a  question  with  me,  whether  I  will  make  one  story 
or  two  stories,  —  whether  I  will  have  it  four  hundred  and  fifty 
feet  long  and  one  hundred  feet  wide,  or  whether  I  will  have 
it  nine  hundred  feet  long.  If  it  is  true  that  you  can  build  a 
one-story  mill,  including  the  foundation,  the  roof,  and  the  shaft- 
ing (of  course  in  my  case  it  would  take  twice  as  much  shafting 
in  one  case  as  in  the  other),  —  if  I  could  build  a  one-story  mill, 
and  build  it  as  cheaply,  including  foundation,  roof,  lighting, 
shafting,  grading,  and  every  thing  else,  I  can  see  some  good 
reasons  why  I  should  do  it.  But  I  have  not  been  able,  from 
any  reasoning  of  my  own,  to  see  my  way  clear  to  adopt  that 
plan ;  and  I  would  like  to  inquire  a  little  further  into  Mr.  Gar- 
sed's  views,  or  Mr.  Whiting's,  or  any  other  gentleman's,  as  to 
the  cost  of  erecting  such  a  building,  including  shafting.  Of 
course  none  of  us  would  have  much  apprehension  of  a  two-story 
mill  one  hundred  feet  wide,  as  commonly  built,  vibrating,  even 
though  the  looms  were  on  two  floors ;  I  don't  think  we  should 
have  a  great  deal  of  apprehension  on  that  score.  I  would  like 
to  get  these  gentlemen's  opinions,  whether  with  their  experience 
and  the  thought  that  they  have  given  to  it  they  can  make  it 
clear  to  my  mind,  that,  all  things  considered,  it  is  a  matter  of 
economy  to  build  a  one-story  rather  than  a  two-story  mill  under 
those  circumstances.  I  make  this  inquiry  for  two  reasons.  In 
the  first  place,  I  want  light  myself ;  if  I  am  wrong  in  my  own 
opinions,  I  want  to  be  corrected.  Besides,  I  want  this  thing 
discussed  and  considered  more  fully,  before  we  adopt  or  reject 
any  plan  or  form  of  construction. 

Mr.  Gabsbd.    I  am  not  desirous  of  'occup}ring  much  of  the 


TO 

time  of  the  meeting.  With  regmrd  to  a  wesTiDg-mill^  if  yoa 
are  going  to  take  that  line,  I  should  onhesitatinglj  say,  bmld  it 
one  story  high.  If  yoa  pat  shafting  in  the  weaTing-room,  two 
stories  high,  yoa  necessarily  are  going  to  drire  through  the  floor. 
We  all  know  the  objection  to  that,  —  the  danger  of  fire.  Now, 
npon  the  qaestion  of  repairs :  with  the  exception  of  the  roof^ 
we  hare  not  spent  one  penny  on  that  mill  since  we  built  it. 
There  is  nothing  npon  the  walls  bat  roof  and  shafting.  The 
roof  we  put  on  of  grayeU  expecting  it  to  last,  I  think,  about 
ten  years.  I  think  it  has  been  renewed  once  thoroughly :  so 
that  you  can  easily  draw  your  own  conclusions  about  the  econ- 
omy of  good  roofing.  The  first  girder  is  twelve  feet  from  the 
stone  floor.  The  pitch  of  the  roof  is  five  feet  in  thirty-three ; 
so  that  we  have  an  average  height  of  some  fourteen  feet  six 
inches.  That  is  where  comes  in  the  difficulty,  or  the  additional 
expense  of  heating ;  but  we  have  the  advant^e  of  very  much 
purer  atmosphere.  Now,  of  all  machinery  known,  the  loom 
is  the  most  awkward  machine  to  drive.  You  are  nearly  all 
experts  here.  If  you  will  watch  a  loom,  you  will  see  that  when 
the  crank  is  at  the  top,  you  are  going  to  throw  the  shuttie.  The 
cams  are  pressing  down  the  yam  at  the  same  moment  of  time. 
When  the  shuttle  has  passed,  you  relieve  the  treadle  of  the  cam, 
which  throws  the  entire  machine  out  of  balance,  and  it  seems  to 
be  irremediable.  There  is  no  wav  to  balance  the  wheel  twice 
upon  its  revolution.  The  straps  and  the  cords  would  destroy 
that,  even  if  you  could  do  it.  Consequently  it  is  almost  impos- 
sible to  build  a  mill  more  than  one  story  high  for  looms,  that 
will  not  have  a  dangerous  vibration,  so  far  as  the  wear  and  tear 
of  your  machinery  is  concerned.  Where  I  have  observed  nulls 
running  on  very  heavy  goods,  such  as  velveteens,  &c.,  they 
have  universally  been  on  a  stone  floor ;  and  one  of  the  most 
successful  manufacturers  in  England  told  me  that  he  had 
three  hundred  looms  on  the  ground  floor,  and  was  satisfied  he 
never  could  have  made  the  goods,  had  he  not  adopted  that 
plan.  In  the  drawing  before  us  there  are  nine  shafts  to  drive 
it.  We  reverse  the  ordinary  run  of  spinning-frames  here. 
Our  plan  is  to  drive  a  shaft  down  each  side.  We  have  but  two 
shafts  to  drive  thirteen  thousand  spindles  in  that  room.  There 
could  l>e  no  less,  probably.  The  only  drawback  is  the  twist  on 
the  pulley.  We  have  found  no  difficulty  yet.  My  impression 
is,  that  I  would  build  a  one-story  mill  again,  changing  only  the 


mode  of  making  the  floors.  Another  point:  at  the  time  we 
built  the  mill,  insurance  was  an  element.  Two  per  cent  was 
an  important  matter  to  consider  I  think  we  have  insured  the 
mill  about  one-eighth  of  its  value.  That  in  Mutual  offices  has 
cost  a  little  less  than  one-third  of  one  per  cent.  Had  the  mill 
been  two  stories  high,  we  should  have  had  to  have  insured 
the  whole  value  of  the  mill,  and  at  two  per  cent.  That  must 
also  be  put  in  favor  of  the  one-story  mill.  But,  with  a  weav- 
ing-mill, I  should  have  no  hesitancy  whatever.  I  would  no 
more  think  of  building  a  weaving-mill  more  than  one  story 
high,  than  of  walking  from  here  to  Philadelphia. 

Mr.  Whiting.  I  would  like  to  answer  Mr.  Lockwood  in  the 
argument  that  he  has  made  on  the  score  of  economy.  In  the 
first  place,  if  you  build  a  six-story  mill,  you  have  to  go  clear 
down  to  hard-pan  for  the  foundation ;  which  must  be  of  heavy 
stone  laid  with  a  derrick.  In  the  case  of  a  one-story  mill  you 
would  save  the  four  inches  by  which  the  first  story  was  thicker 
than  the  second.  You  would  save  something  in  the  time  of 
building  the  walls,  because  you  have  only  got  to  go  one  stage, 
—  the  bricks  can  be  tossed  on  the  stage,  avoiding  the  necessity 
of  hodding  bricks  or  mortar.  Of  course  the  extra  roofing  will 
take  the  place  of  the  second  floor.  But,  if  you  build  a  mill 
one  hundred  feet  wide,  it  will  cost  more  to  light  it  if  it  is  two 
stories  high,  than  it  will  if  it  is  one  story  high.  That  makes 
the  difference  in  the  Renfrew  plan  of  a  mill  one  hundred  feet 
wide  over  one  of  sixty  feet  wide ;  and  that  makes  more  saving 
of  gas  than  any  thing  else.  It  is  one  hundred  and  thirty-four 
feet  wide  by  three  hundred  and  thirty-three  feet  long.  I  can- 
not say  how  many  spindles  it  has.  It  was  built  for  a  thousand 
looms. 

Professor  Lanza.  Though  I  am  not  a  member  of  the  Asso- 
ciation, I  have  been  listening  with  a  great  deal  of  interest  to 
the  discussion,  as  I  am  very  much  interested  in  the  question  of 
vibration ;  and  I  regret  that,  in  the  turn  that  the  discussion  has 
taken,  it  seems  to  be  tacitly  accepted  as  a  foregone  conclusion 
that  the  only  remedy  for  vibration  is  to  build  a  one-story  mill. 
That  such  a  conclusion  is  entirely  fallacious,  is,  I  think,  evident 
even  from  Mr.  Woodbury's  paper ;  for  it  is  there  stated,  I  be- 
lieve, that  he  found  some  very  lightly  constructed  mills,  where 
DO  vibration  took  place,  and  these  were  not  one-story  mills. 
Since,  then,  it  is  a  fact,  that  there  are  mills  of  more  than  one 
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Btory,  which  do  not  vibrate,  it  follows  that,  although  the  build- 
ing of  a  one-storj  mill  and  placing  the  shafting  in  the  cellar 
may  be  a  sure  remedy,  it  is  not  the  only  one ;  and  I  belicTe  that 
further  investigation  will  develop  other  remedies  for  vibration 
in  mills. 

A  Mkmher.  If  you  turn  all  the  shafting  perfectly  true,! 
tliink  you  can  build  a  mill  ten  stories  high. 

Professor  Lanza.  In  those  cases  where  the  vibration  in 
mills  is  due  to  improperly  balanced  machinerr,  the  remedy  is, 
of  cf)nrsc,  to  i)ut  the  machinery  in  order.  The  question  then 
rcinains  as  U)  the  cause  of  the  vibration  when  the  machinery 
is  not  imi^ropcjrly  balanced.  In  regard  to  this,  Mr.  Woodbury 
lias  i'A)u\imnid  the  case  of  the  vibration  of  a  mill  with  that  of  a 
plate  Slit  into  vibration  by  drawing  a  fiddle-bow  across  the  edge; 
and  of  course,  if  this  comparison  is  a  correct  one,  it  is  plain  that 
the  Huecession  of  shocks  given  by  the  machinery,  if  in  harmony 
with  ea(;h  other,  might  increase  this  vibration  until  it  became 
veiy  eonsi(leral)le,  as  in  several  cases  already  cited  in  the  discus- 
sion. TIk}  (juestion  would  then  reduce  itself  to  that  of  how  the 
niaehinery  should  be  placed  so  that  the  vibration  should  be  as 
small  and  do  as  little  harm  as  possible ;  and  I  believe  that  suf- 
fieinnt  inv(;sti^alion  would  teach  us  how  to  place  the  machinery 
HO  WA  to  aee()nii)lish  this  result. 

Mr.  Micincis.  In  connection  with  the  subject  of  the  vibration 
of  a  mill  from  uncMjual  motion  of  the  pulleys,  my  experience 
Inn  l)C(!n,  that  if  iron  pulleys  are  turned  upon  a  mandril  of  the 
Ham<^  size,  aiMl  senjwcjd  up  as  they  would  be  on  the  shaft,  and 
the  pulley  turnc^d  inside  and  out,  and  then  balanced  on  the 
nijirnhil,  tlujre  will  Im^  very  little  trouble  about  the  pulleys  ever 
slialun^  the,  mill.  TlKM'e  is  nothing  in  the  line  of  mechanics 
that  is  absolutely  pi^rfeet,  but  that  can  be  made  perfect  enough 
for  j»raeti(;al  purposes.  And  it  will  require  very  little  balancing, 
if  th(}  pulleys  are  turned  accurately  inside  and  out. 

Mr.  LocKWOoi).  Now,  if  he  will  place  the  pulleys,  as  has 
been  Hu^^gested»  and  if  he  will  do  another  thing  (and  I  will 
show  him  a  mill  constructed  in  that  way),  —  if  he  will  have  the 
mill  constructed  so  that  almost  literally  throughout  the  mill  he 
shall  have  a  bearing  at  every  pulley,  —  his  trouble  is  at  once  at 
an  end. 

Mr.  Gaesed.     I  did  not  intend,  Mr.  President,  to  say  that  it 
was  not  possible  to  do  it.     I  said  the  mills  as  they  were  ordina- 
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lily  constructed,  and  as  we  find  many  old  mills,  would  not  do  it. 
But,  if  you  want  to  know  how  the  matter  is  remedied  in  a 
mechanical  way,  split  the  hub  of  the  pulley  fitted  to  the  shaft, 
as  Mr.  Grayson  does,  drive  in  a  little  key,  and  force  it  apart, 
put  it  on  the  place  on  the  shaft  where  you  want  it,  and  let 
it  go.  Provided  the  hole  is  perfectly  true  through  it,  there 
is  no  trouble.  If  the  spindle  of  the  lathe  upon  which  that 
hole  was  bored  is  accurate,  if  you  then  split  the  hub,  and  force 
it  apai*t,  there  will  be  no  trouble.  Another  remedy  for  it  is  to 
split  the  hub,  and  put  a  ring  on  the  outside,  with  set-screw,  so 
that  the  hub  itself  is  drawn  on  the  side  of  the  shaft.  I  do  not 
say  that  New  England  mills  are  not  now  properly  fitted  up. 
I  am  only  talking  about  mills  that  were  built  twenty  years 
ago,  when  I  was  a  boy.  [Laughter.]  The  careless  manner  in 
which  it  was  done  in  those  days  is  a  very  different  matter  from 
the  manner  in  which  it  is  done  to-day ;  and  I  am  aware,  Mr. 
Lockwood,  that  there  are  very  often  mills  in  New  England  of 
good  workmanship,  and  that  you  can  show  me  one.  We  must 
take  them  all  as  we  find  them.  I  spoke  about  the  set-screw 
system  because  I  think  it  is  one  of  the  things  we  had  better 
forget  as  soon  as  possible. 

Mr.  Lockwood.     We  are  here  discussing  general  principles ; 

and  we  are  assuming  that  we  are  going  to  build  new  mills 

rather  than  old  ones.     The  principles  we  discuss  here  should 

be  general  principles, — what  we  can  do  if  we  are  to  build  new 

mills.     I  will  admit  that  there  are  a  great  many  old  mills  where 

it  is  quite  difficult  to  remedy  all  the  troubles  that  grow  out  of 

this.     But  yet,  in  regard  to  shafting  a  mill  so  as  to  prevent  any 

essential  shaking  from  the  shafting,  there  is  no  practical  diffi- 

culty  of  accomplishing  that,  whether  the   shafting  is  on  the 

first,  second,  or  third  floor.     But  the  mill  must  be  property 

constructed,  and  the   shafting  must  be  properly  constructed 

and  put  up,  and  the  whole  thing  properly  organized. 

Mr.  Atkinson.    I  want  to  say  one  word  upon  this.    I  have 
wondered  why  more  one-story  mills  were  not  built.     But  I  am 
^ot  a  practical  manufacturer,  and  I  determined  to  bring  the 
^tject  here  in  this  way.     There  is  one  advantage  in  the  one- 
story  "  H  "  plan  or  the  Greek  cross  plan,  and  that  is  apportion- 
ment of  the  space  to  the  several  departments,  without  refer- 
ence to  any  other.     You  have  each  department  by  itself  in  its 
own  wing.     If  the  end  of  each  wing  is  movable,  and  you  need 
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to  enlarge  any  department,  all  you  have  to  do  is  to  take  the  end 
out)  and  build  a  new  section  into  the  place.  Here  is  a  plan  for 
a  mill  of  sixteen  thousand  spindles, — a  fair-sized  mill.  Now, 
the  question  comes,  whether  it  would  cost  any  more  or  any  less 
to  move  the  stock  horizontally,  —  following  the  machinery, — 
to  move  it  across  from  the  carding-room  to  the  spinning-room  in 
this  way,  or  whether  it  costs  most  to  hoist  it  up,  and  lower  it 
down.  I  would  not  contest  the  matter  at  all  with  Mr.  Lock- 
wood  as  to  its  being  better  to  have  a  one-story  or  a  two4tory 
mill.  If  we  underwriters  can  bring  you  down  to  nothing  over 
three  stories,  we  shall  remove  one  of  your  causes  of  danger. 

Now,  there  is  another  point  against  the  high  mills.  Is  it  not 
worth  while  to  save  the  vital  force  of  your  operatives  in 
going  up  stairs  five  or  six  stories  every  day?  Is  there  not 
a  good  point  there?  And  in  regard  to  facility  of  enlarge- 
ment :  suppose  mule-spinning  dies,  you  are  not  bound  by  anj 
construction ;  you  have  got  your  room ;  you  can  enlarge  it  or  do 
any  thing  you  have  a  mind  to  with  it.  There  are  certain  great 
advantages  of  the  one-story  plan  over  any  other ;  but  whether 
they  can  be  made  to  extend  to  any  thing  beyond  the  economy 
to  the  carding  and  spinning  rooms,  this  discussion  will  bring 
out. 

A  Member.  Mr.  Garsed  was  speaking  about  his  looms 
being  put  upon  stone,  —  whether  the  repairs  would  be  greater 
or  less  upon  looms  placed  upon  stone,  than  those  in  ordinary 
mills  ? 

Mr.  Garsed.    I  found  no  diflFerence  in  that  respect. 

The  ME^rBER.  I  thought,  from  the  rigidity  of  the  stone, 
more  repairs  would  be  required. 

Mr.  Garsed.  We  put  a  piece  of  leather  under  in  one  case, 
and  a  piece  of  sheet-lead  in  the  other.  Of  late  years  we  have 
not  used  stone.  The  one-story  mill  has  another  advantage :  if 
it  gets  on  fire,  —  like  the  mill  in  Fall  River,  —  you  don't  bum 
your  workpeople.  Another  thing  is,  that,  if  you  will  build 
mills  five  stories  high,  I  trust  you  will  build  staircases  suf- 
ficiently far  from  the  mill ;  so  that  the  people  will  get  into  the 
open  air,  and  not  be  burned  by  the  lower  story  getting  on  fire 
and  making  a  chimney  of  the  staircase.  Suppose  that  mill 
represented  in  the  drawing  to  be  one  entire  building.  Now 
put  your  staircase  at  this  end,  fifteen  feet  away,  with  platforms 
running  on  to  it ;  and  another  at  the  other  end,  in  the  same 
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manner.  Then  it  is  no  matter  which  room  gets  on  fire ;  the 
people  simply  walk  out.  The  lower  room  burning  wiU  not 
fill  the  staircase  with  smoke  so  that  they  cannot  escape.  As 
we  increase  the  building  of  these  mills  so  many  stories  high,  the 
question  is,  whether  coroner's  juries  will  not  some  day  try  some 
of  us  for  manslaughter. 

Mr.  LocKWOOD.  I  do  think  that  there  has  been,  I  had 
almost  said,  criminality  on  the  part  of  very  many  engineers  of 
mills,  in  building  without  regard  to  the  means  of  escape  for 
operatives.  In  many  mills  built  quite  recently  there  is  a  dis* 
tance  of  a  hundred  to  a  hundred  and  fifty  feet  from  the 
staircases,  where  there  is  no  escape  except -by  those  staircases. 
Now,  if  you  have  a  fire,  suppose  your  cards  and  your  fly-frames 
are  just  to  the  right  or  left  of  these,  and  the  fire  flashes  across, 
and  cuts  off  communication,  you  have  no  possible  way  of  escape 
for  the  operatives  unless  you  have  ladders  made  of  most  ample 
dimensions.  Now,  I  do  say  that  in  the  construction  of  every  mill 
there  should  be  an  outlet  at  the  extreme  ends  of  the  mill.  If 
there  is  an  ell,  put  an  outlet  at  the  extreme  end  of  that  also ; 
80  that,  if  a  fire  occurs  at  any  part  of  the  mill,  the  operatives 
can  go  one  way  or  the  other,  and  have  egress  by  a  flight  of 
stairs  where  they  can  go  down  without  the  liability  of  becom- 
ing excited,  and  not  be  subjected  to  the  danger  of  going  down 
ladders.  This  is  a  point  that  I  wish  to  impress  upon  all  per- 
sons interested  in  mills.  We  owe  this  much  to  the  opera- 
tives. We  have  no  right  to  put  up  a  buUding,  and  invite 
people  into  it  to  work,  without  giving  them  a  chance  to  escape 
beyond  any  possibility  of  being  cut  off  in  case  there  should  be 
a  fire  in  the  mill.  Now,  in  the  more  recent  mills  that  I  have 
built,  I  have  put  on  the  extreme  ends  the  staircases,  in  the 
comers,  built  of  brick,  just  as  though  they  were  outside.  In- 
stead of  building  a  tower  in  front,  I  build  a  tower  in  the  corner, 
of  solid  brick,  so  that  it  is  as  safe  in  regard  to  communicating 
with  the  different  stories,  as  though  it  were  on  the  outside. 
Then,  where  there  is  an  ell,  I  put  the  staircase  there  also,  so  that 
the  operatives  are  not  forced  to  go  down  a  ladder,  or  be  caught 
nader  any  circumstances.  I  have  not  only  buUt  <me  mill  so, 
bat  several.  I  am  now  drawing  plans  for  three  mills,  in  each  of 
which  I  adopt  that  plan.  Of  course  you  must  vary  according  to 
your  local  conditions.  But  that  one  thing  should  always  be 
kept  in  mind,  as  a  matter  of  justice  to  those  whom  we  employ 
in  these  mills. 
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Mr.  Atkihboh.    My  attention  bat  of  neccflntj  been  called 
very  much  to  this  point ;  and  I  hare  liked  better  than  anj 
other  mill  I  have  ever  seen,  the  arrangement  of  the  Richard 
Konlen  Mill  in  Fall  River,  with  the  towers  on  each  front  comer, 
—  aH  Hhown  in  the  example  on  the  wall  before  yoa.    I  instract- 
ed  our  own  architect,  who  made  that  plan,  to  pat  the  two 
towers  at  the  front  comers,  instead  of  having  a  centre  tower 
and  a  rear  tower.    It  seems  to  me  that  if  the  building  is  built 
stronf^  enough,  so  that  it  will  not  oscillate,  that  is  a  great  deil 
tlie  better  way,  in  more  respects  than  as  regards  safety.    It 
Hoc^ms  to  me  that  the  towers  do  not  then  interfere  with  the 
li^ht  as  much  as  if  they  are  in  the  centre ;  and  that  there  is  no 
poHHihility  in  that  way  of  construction  of  the  operatives  getting 
caii^^ht  at  the  end  of  the  building  by  the  flame  running  across, 
and  Hearing  them.    Moreover,  there  is  an  escape  from  the  rear  of 
that  building,  —  an  outside  stairway  leading  down  to  the  roof 
of  tlio  one-story  building.     And  I  desire  to  call  your  attention 
to  a  dovico  which  our  friend   Mr.   Goodwin   originated.    At 
Indian  Orchard  we  were  called  upon  by  the  health  inspector 
Ui   build   another  means  of   egress  for  the   operatives.     We 
thought  wo  had  them  ample,  but  he  called  upon  us  to  build 
anotlinr  one;    and    it  was  apparently  a  matter  that  would 
(;oKt  a  considerable  sum  of  money, — seven  or  eight  hundred 
dollurH,  and   jxirhaps   a   thousand   dollars.     Mr.  Goodwin   de- 
viHfMJ   an   outHido   Htairway   made  of  gas-pipe,  angle-iron   and 
wooden  troads.     It  cost  two  hundred  and  twenty  dollars.     It  is 
tlio  IxsHt  fin)-()Hcai)o  I  have  ever  seen.    I  have  a  plan  of  that, 
and  a  drawing,  to  l)c  lieliotyped. 

I  oniiited  to  Htate  that  the  GrifEths  paint  is  entirely  innocn- 
ouH,  and  Iuih  no  poisonous  quality.  It  is  to  be  procured  of 
Lyman  llatfiold,  in  Federal  Street. 

Mr.  (lAUHKi).  Would  not  the  matter  of  publishing  these 
I)lanH  in  our  semi-annual  report  be  woithy  of  consideration? 
Mr.  AtkiiiHon  nays  they  are  entirely  at  our  service.  If  it  will 
coHt  l)ut  a  triiks  I  think  they  ought  to  be  brought  to  the  atten- 
tion of  our  nnmufactnrers.  It  will  make  a  very  valuable  book, 
not  only  in  America  but  in  Europe,  if  the  expense  is  not  too 
great.  I  move  that  the  plans  be  embodied  in  our  next  monthly 
report. 

Mr.  Atkinson.  I  would  suggest  that  that  be  left  to  the 
Board  of  Government.     I  stated  what  I  supposed  would  be  the 
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cost.  As  to  sheets  of  this  size,  it  may  involve  a  pretty  heavy 
expense.  I  would  ask  Mr.  Grarsed  to  accept  that  amendment, 
—  that  the  matter  be  referred  to  the  Board  of  Government 

The  Pbesident.  I  would  say  that  this  going  out  in  our 
book  might  give  the  impression  that  we  indorsed  it. 

Mr.  Atkinson.  I  understand  that  the  Association  is  never 
responsible  for  any  thing  that  is  said  here. 

The  President.  The  motion  is,  that  the  plans  be  referred 
to  the  Board  of  Government,  to  decide  whether  they  shall  be 
published  in  our  next  report. 

[The  motion  was  adopted.    The  Association  then  adjourned.] 
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APPENDIX. 


THE  COMMERCIAL  WEALTH  OF  THE  UNITED  STATES:  ITS 
NATURAL  PRODUCTS  AND  MANUFACTURES,  AS  INVITING 
TRADE  FROM  FOREIGN  NATIONS. 

Wb,  as  a  nation,  want  access  to  the  markets  of  the  world, 
and  not  merely  the  chance  to  sell  by  seeking  a  market;  but  we 
need  to  make  such  an  exhibit  of  our  ability  to  rival  other  pro- 
ducers in  offering  the  most  desirable  commodities,  that  foreign 
nations  shall  look  to  the  United  States  as  the  best  place  for 
purchasing  those  natural  productions  and  manufactures  in  which 
we  abound. 

The  sharp  apprehension  of  this  need  of  a  foreign  market  has 
been  forced  upon  eyery  thinking  business  man  by  the  observa- 
tion and  experience  of  the  past  six  years.  The  long  depression 
in  business  has  stimulated  thought'as  to  the  causes  of  this  de- 
pression, and  the  means  of  restoring  business  to  its  former 
activity,  and  keeping  it  in  a  stable- and  healthy  condition  as  the 
country  advances  in  population  and  power  to  produce.  Differ- 
ent opinions  prevail  as  to  the  efficient"  causes  of  our  financial 
disasters,  and  many  theories  have  been  broached  by  practical 
business  men  and  legislators  as  to  the  best  means  for  restoring 
the  country  to  sound  business  prosperity.  But  while  these 
opinions  have  been  so  varied,  and  many  of  them  antagonistic  to 
each  other,  on  one  point  all  sensible  men  agree ;  and  that  is, 
that  one  great  element  in  securing  permanent  success  will  be 
our  ability  to  compete  with  other  nations  in  the  markets  of  the 
world  with  all  our  leading  raw  materials  and  manufactured 
products.  To  this  all  agree.  They  differ  only  in  the  means  of 
reaching  this  result.  The  free-trader  holds  the  doctrine  of  free 
trade,  because  he  sees  in  it  the  direct  method  of  reaching  this 
result  now ;  the  protectionist  holds  his  view,  because  he  judges 
piotection  to  be  the  best  preparation  for  reaching  the  same  re* 
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Hiilt  ill  the  end.  All  look  to  the  securing  of  a  foreign  market 
HH  a  (lenirublo  result,  because  they  see  it  to  be  an  afasolote  neces- 
Hity  for  |)erinanent  prosperity  of  such  a  nation  as  we  are, — i 
nation  abounding  in  all  the  raw  materials  that  enter  into  the 
buidini^  products  demanded  by  the  growing  civilization  of  the 
world ;  a  nation  having  the  best  food-producing  territory  on 
th«  globe;  and  a  nation  that,  in  consequence  of  its  free  govera- 
niont  and  wide-spread  educational  advantages,  is  noted  for  its 
inviMitions  in  labor-saving  machinery  in  all  the  lines  of  useM 
production.  A  nation  so  situated  and  so  constituted  must  pro- 
du(;c  vant.ly  more  in  certain  lines  of  industry  than  the  home 
market  vmu  n»adily  absorb.  The  producing  power  of  wheat- 
flohlM,  (;oul-fields,  iron-beds,  and  waterfalls  will  be  pushed  to  its 
grnatc'Ht  cfliciciicy  by  such  a  people,  so  that  a  surplus  will  glut 
tlio  mark(^t,  depress  prices,  and  paralyze  business,  unless  there 
is  a  market  among  those  foreign  nations  that  are  wanting  the 
pro<liU!tH  in  which  wo  abound. 

Tlin  caHo  needs  only  to  be  stated,  to  make  it  apparent  that  for- 
eign markets  are  a  necessity  for  our  progress  in  the  very  lines  in 
wlii(;h  our  activity  has  been  for  years  moving ;  and  that  a  nation 
MO  viiHt  as  otirs  in  its  resources  not  only  must  reach  the  markets 
of  tlie  world,  but  that  it  can  do  this  successfully  as  a  fair  and 
^(fn<M'ouH  competitor  with  the  nations  abounding  in  productions 
Mimilar  to  our  own.     England  has  to-day  one  great  advantage 
in  that  she  is  ho  well  known.     The  nations  have  been  accus- 
tonuxl  to  buy  of  her.     This  force  of  habit,  this  power  of  tradi- 
tion, hs  hiri)i\\r  in  directing  the  currents  of  trade.     The  history 
of  tlii!  pJiMt  ftnv  yearrt  has  shown,  that,  when  our  manufactures 
hav<!  become  known,  we  have  been  able  to  compete  with  Eng- 
land even  in  her  own  markets.     One  of  the  great  wants  of  our 
trade  to-ilay  is,  that  the  nations  of  the  world  should  know  just 
wliat  we  can  produce,  and  the  prospect  there  is  that  we  diall 
continue  to  produce  these  things  in  better  quality  and  more 
cheaply  than  other  nations.     We  need  to  let  the  merchants  of 
the  world  know  just  what  they  can  buy  of  us  to  the  best  advan- 
tage.    The  world-fairs  have  done  much  to  aid  us  in  this  direc- 
tion, but  they  have  shown  only  the  quality  of  the  manufacture. 
They  could  give  no  adequate  representation  of  the  extent  of 
our  resources,  and  the  combination  of  causes  that  will  enable 
us  to  cheapen  many  staple  products  as  no  other  nation  can. 

This  is  a  subject  that  interests  every  producer,  every  business 
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i^an,  artisan,  and  corporation.  It  is  the  small  surplus  in  anj 
product,  that  depresses  the  value  of  the  whole  below  the  cost  of 
production,  thus  wiping  out  the  profit  on  the  whole,  and  de- 
stroying all  reliability  in  business. 

So  mills  go  on  half-time  to  diminish  product.  Half  a  product 
will  yield  a  profit,  while  the  whole  product,  by  overstocking 
the  market,  would  be  sold  at  a  loss. 

When  the  markets  of  the  world  can  be  commanded,  there 
can  be  no  sudden  piling  up,  because  the  area  of  distribution  is 
too  broad  to  be  suddenly  overstocked.  Business  becomes  more 
steady  with  surer  profits. 

A  man  engaged  in  a  business,  the  products  of  which  are  used 
only  at  home,  is  as  much  interested  in  the  question  of  foreign 
markets  as  the  one  who  trades  directly  abroad.     The  labor,  or 
producing  power,  of  a  country,  is  wonderfully  connected.     It  is 
like  water  in  a  great  reservoir.     Water  drawn  from  any  point 
affects  the  level  of  the  whole.     All  labor,  in  a  country,  that 
finds  a  market  in  foreign  lands,  removes  so  much  competition 
from  those  whose  products  are  consumed  at  home.     When  for- 
eign markets  are  shut  off,  all  home  markets  have  sharp  compe- 
tition from  incre^e  of  laborers  on  the  home-consumed  products. 
Every  yard  of  textile  fabric  sent  out  of  the  country  gives  a 
better  market  and  better  price  for  every  yard  sold  in  the  coun- 
try.   Labor  by  the  influence  of  the  wide  market  is  more  certain 
of  employment,  and  is  better  paid :  so  it  matters  little,  consider- 
ing the  interests  of  the  country  as  a  whole,  what  specific  article 
is  sent  abroad ;  it  represents  so  much  material  removed  from 
competition  with  products  that  are  sold  at  home. 

By  the  stimulus  of  foreign  markets,  also,  labor  is  turned  into 
the  best  channels,  — «•  iuto  the  channels  where  we  can  produce 
most  at  least  cost. 

It  is  good  for  a  nation  to  have  varied  products ;  but  the  prod- 
ucts and  wants  of  the  world  are  more  varied  than  those  of  any 
one  natiou,  and,  when  the  world  is  the  market-place,  the  call 
will  be  for  those  things  in  which  we  naturally  excel,  —  things 
tiiat  we  can  produce  at  le^st  cost.  The  producing  of  these  is 
the  most  nattu*al  and  most  safe  line  for  our  industry.  Thus  the 
stability  of  business,  and  fair  profits,  are  rendered  more  certain 
by  securing  foreign  markets  for  any  class  of  our  products. 

Influenced  by  these  considerations,  a  wealthy  association  not 
identified  with  any  special  manufacturing  or  trade  interest,  but 
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inij)artially  representing  the  whole  conntrr,  haTe  taken  cflectin 
ni<'aHiin;K  to  make  known  to  the  world  the  adyantages  of  Amenr 
can  trades  the  extent  and  richness  of  our  markets. 

They  propose  to  carry  out  the  work  already  began,  in  pait, 
by  international  exhibitions  and  in  the  scattered  reports  of  our 
State  and  National  Governments.  It  cannot  be  expected  thit 
thcs<j  reports  in  all  their  details  will  be  so  understood  by  foieigH 
natioMH  aH  to  sensibly  influence  trade.  The  materials  which 
they  present  need  to  be  digested;  and  the  results,  so  far  as 
they  show  an  ability  to  meet  the  markets  of  the  world,  need  to 
be  ho  ])res<>nted,  and  the  works  containing  them  to  be  so  dis- 
tribnted,  tliat  every  commercial  centre  of  the  world  shall  have 
eany  and  reliable  means  of  knowing  what  we  can  do  in  supply- 
ing^ tlieir  wants. 

The  Association  propose  to  publish  a  book  on  "The  Wealth 
of  the  I'nited  St^ites,"  setting  forth  especially  our  resources  as 
a  nation  in  raw  materials  and  manufactured  products.  The 
book  will  j)rol)ai)ly  contain  about  a  thousand  pages,  with  steel 
plat(!s  and  woodcuts  illustrating  the  extent  and  variety  of  our 
manufactures.  Probably  two  years  will  be  required  for  secur- 
in^^  from  the  States  and  the  United-States  census  reports  the 
datii  reijuired  for  making  the  work  a  standard  authority  for  the 
next  ten  years. 

1 1  is  intended  to  have  all  the  great  interests  of  every  section 
of  the  eoiintry  fully  represented  by  writers  best  conversant 
with  them.  Tlie  wiiolo  work  will  be  under  the  direction  of 
myself  as  ^'ditor  in  chief,  who  will  be  held  responsible  for  accu- 
rnry  of  statement-,  and  that  nothing  shall  appear  in  it,  in  the  in- 
tiMCHt  of  any  lirm  or  corporation,  in  distinction  from  the  great 
interests  with  which  they  are  connected.  No  pecuniary  aid  is 
ask(;d  from  anyone  in  publishing  the  book;  no  direct  profit  is 
Houj,dit  for  in  its  publication.  The  Association  look  solely  for 
th(ur  reward  in  the  indirect  benefits  which  they  confidently 
exp(;ct  to  How  from  their  undertaking.  The  aim  is,  to  have  the 
work  nat'wnaU  unbiassed  by  any  individual  or  local  interest. 

The  book  will  be  printed  in  four  editions,  —  English,  French, 
German,  and  Spanish,  —  the  latter  especially  for  use  in  Mexico 
and  Central  and  South  America,  —  and  perhaps  in  Russian  and 
other  languages.  To  secure  the  best  possible  distribution  of 
the  work,  our  Government,  through  the  State  Department  at 
Washington,  has  agreed  to  instruct  our  consuls  to  collect  infor* 
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mation  in  regard  to  commercial  libraries  and  boards  of  trade  in 
foreign  countries,  that  the  book  maj  be  placed  in  those  where 
it  will  be  accessible  to  the  largest  number  of  business  men.  A 
thousand  volumes  in  each  language  will  be  presented  to  the 
libraries  and  institutions  thus  selected,  through  the  agencj  of 
our  consuls  or  the  Smithsonian  Institution.  The  cost  of  the 
work  will  not  be  less  than  fifty  thousand  dollars,  which  will  be 
paid  entirely  by  the  Association  in  charge,  so  that  no  pecuniary 
obligation  will  be  incurred  upon  which  any  special  demand 
might  be  founded  in  favor  of  private  interests.  As  the  book 
will  thus  interest  every  man  and  business  association,  it  is  hoped 
that  a  certain  kind  of  aid  in  the  preparation  of  the  work  will 
be  readily  and  cheerfully  granted. 

The  request  is  hereby  made  of  each  board  of  trade  in  the 
oommercial  centres  in  our  country,  that  they  shall,  in  their 
cffieial  capacity^  cause  to  be  prepared  for  the  use  of  the  editor  a 
statement  of  the  business  transacted  by  them,  its  nature  and 
extent,— -in  fact,  giving  all  the  data  and  information  which 
they  wish  to  go  forth  to  the  world  as  influencing  buyers  in  their 
market.  In  this  way  the  editor  will  have  the  information  that 
he  needs  for  the  work,  and  each  section  and  interest  will  be 
duly  represented. 

When  the  editor  is  notified  of  the  names  of  the  persons  or 
committees  appointed  by  the  official  action  of  any  association, 
or  in  the  interest  of  any  city  or  section  of  the  country,  blanks 
will  be  provided,  so  that  the  information  may  be  definite  and 
in  as  concise  a  form  as  is  consistent  with  accuracy.  The  prompt 
action  of  all  boards  of  trade  and  associations,  by  whom  this 
article  is  read,  is  respectfully  solicited. 

P.  A.  CHADBOURNB. 

Wn;*LZAMS  COLIiBOB,  WlLUAKBTOWK,  MA88., 

Kov.  10, 1879. 
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[The  following  article  on  Cotton  and  Cotton-manufacture  in  the  United 
States  has  been  prepared  for  the  work  described  in  tJie  preceding 
pages.  —  E.  A.] 

COTTON  AND   COTTON-MANUFACTURE  IN  THE  UNITED 

STATES. 

BY   BDWAED   ATKINSON,  ESQ. 

The  cotton  plant  belongs  to  a  family  of  which  the  HiBiscuB 
and  Mallow  are  well-known  species,  growing  in  the  northern 
part  of  the  United  States  and  elsewhere.  It  is  botanically 
known  as  GoBnypium^  under  which  name  are  classified  several 
species  and  many  varieties,  both  annual  and  perennial.  It  is  in-  * 
digenous  to  many  parts  of  the  world,  both  tropical  and  temper- 
ate; but  the  most  useful  sorts  are  those  which  grow  in  the 
southern  part  of  the  Temperate  Zone.  A  tree  cotton  is  found 
in  the  tropics,  producing  a  fibre  very  silky  and  beautiful  in 
appearance,  but  useless  for  want  of  the  form  and  structure 
in  the  fibre  which  make  it  possible  to  spin  the  cotton  of 
commerce. 

A  vine  cotton  is  known  in  some  of  the  West  India  Islands. 
In  China  and  Japan  may  be  found  varieties  producing  a  short, 
clean,  and  very  white  staple  ;  in  India  many  varieties  commonly 
known  as  "Surats"  (a  name  commonly  applied  to  all  East 
Indian  cotton,  but  which  really  belongs  to  a  single  district)  — 
also  short  in  fibre,  with  the  exception  of  one  kind  of  long  and 
fine  staple  produced  in  Dacca  by  a  small  class  of  people,  with 
whom  the  cultivation  is  an  hereditary  employment,  and  from 
which  the  fine  muslin  known  as  the  *'  woven  wind"  is  manu- 
factured. In  Africa  are  to  be  found  several  varieties ;  but 
the  only  kind  known  to  commerce  is  the  valuable  cotton  of 
Egypt,  next  in  quality  to  our  "Sea  Island"  staple.  Aside 
from  this  the  cotton  of  Africa  has  a  short  and  woolly  staple. 
A  small  parcel  imported  by  the  writer  from  Lagos,  during  the 
late  civil  war,  was  worked  into  fabrics  closely  resembling  a 
woollen  flannel.  , 

In  Brazil  a  considerable  quantity  of  useful  cotton  is  now 
produced,  and  upon  the  Paraguay  and  Parana  Rivers  are  vast 
tracts  of  land  capable  of  producing  the  best  varieties ;  but  as 
yet  these  places  are  lacking  in  good  governments,  and  the 
security  to  property  which  can  alone  assure  adequate  labor  and 
good  cultivation.     The  same  may  be  said  of  Mexico.     Cotton 
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has  also  been  raised  in  Asia  Minor,  Turkey,  Italy,  and  in  the 
Islands  of  the  Pacific.  In  fact,  the  area  of  land  adapted  in 
some  degree  to  its  growth  is  practically  unlimited;  but  the 
area  that  produces  the  most  useful  variety  is  practically  limited 
to  the  Southern  United  States,  the  South  American  and  Mexi- 
can soils  being  excluded  from  successful  competition  with  them 
from  want  of  stable  governments. 

The  actual  annual  cotton  crop  of  the  world  cannot  be  as- 
certained with  precision,  but  an  approximate  estimate  can  be 
made.  The  commercial  crop,  or  what  may  be  called  the  por- 
tion which  is  worked  by  complex  machinery  contained  in  the 
factories  of  Europe  and  America,  is  accurately  known.  The 
most  complete  estimate  is  contained  in  the  annual  statement 
of  Thomas  Ellison  of  Liverpool,  from  whose  last  report  the 
following  data  are  taken :  — 

CONSUMPTION  OP  COTTON  IN  THE  WORLD. 

**  In  the  following  statement  we  give  an  approximate  account  of  the  quan- 
tity of  cotton  consumed  in  each  country  in  Europe,  and  the  various  groups 
of  countries  in  Asia,  Africa,  America,  and  Australia.  The  population 
figures  represent  thousands  (86,260  =  86,260,000) ;  the  quantities  of  cotton 
and  cotton  goods  represent  millions  of  pounds  (142.5  ^  142,500,000  lbs.). 
There  are  three  columns  of  quantities :  First,  the  raw  cotton  spun  in  each 
«  ooxmtry;  second,  the  weight  of  goods  and  yarns  imported  into  each  country 
from  Great  Britain;  and,  third,  the  total  of  these  two.  The  table  also 
shows  the  per  capita  consumption  in  each  country  of  raw  cotton,  of  goods, 
&c.,  imported  from  England,  and  the  aggregate  of  both.  The  population 
of  Russia  includes  that  of  Asiatic  Russia.  The  whole  of  the  figures  refer 
to  the  year  1877  —  the  complete  returns  for  1878  not  being  yet  published. 
In  the  column  of  **  Groods,  &c.,  imported  from  Great  Britain,*'  there  is  a 
blank  opposite  Switzerland,  because  the  shipments  are  sent  via  other  coun- 
tries. A  large  part  of  the  Swiss  production  goes  to  Turkey  and  to  various 
continental  countries.  Part  of  the  production  of  Holland  goes  to  Java,  and 
part  passes  to  Grermany,  Switzerland,  &c.  Belgium  also  forwards  largely  to 
the  interior  of  the  Continent.  The  exceptionally  large  consumption  of 
cotton  in  the  United  States  is  owing  to  the  smaller  jE>«r  capita  consumption 
of  wool  and  flax  compared  with  Europe.  Moreover,  the  figures  include 
goods  imported. 
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■■  f>fnninl  mpnrtii  dhow  that  the  conBuraption  of  cotton  goods  in  LidU  ii 
alwxit  two  Mill  one-half  poiinil.^  per  lieod  per  aDDum.  We  hare  Bfmnni^ 
thiLl  a  Hiinilar  rtito  of  conNumptioti  obtains  in  China  and  Japan.  Boms 
iiii[>ortfi  Bomo  cotton  from  her  Astatic  possessions.  The  qaantify  wioi 
c(>iiHi<l<!rabIr.  In  ISQl  it  van  only  150,000  poodo  of  thirty-six  ponnda  oach; 
during  the  Amuricnn  war  it  rose  to  750,000  poods;  since  then  it  has  foUen 
off.  Some  cotti>n  ii  gniwn  and  manufactured  in  the  interior  of  Africa,  bat 
it  in  iniiWHNible  to  nay  hnw  much.  We  catKiot  take  the  population  aa  a  baaiai 
an  eHtiinnt^H  of  that  ran^  from  150,000,000  to  400,000,000.  We  ban 
aflojitiHi  200.000,000  in  Adilitimi  to  the  estimate  of  the  nnmber  of  inh^dt- 
ants  on  what  m»y  be  termed  the  margin  of  the  Continent.  Some  natira 
cotton  is  also  consumed  in  Turkey  and  in  the  various  countries  of  Soath 
America.  The  entire  production  of  cotton  in  the  world  may  be  e 
as  fallows  :  — 


Pounds. 

Imported  into  and  consumed  in  Eorope 2,217,000,000 

Consumed  in  the  United  States 628,000.000 

Native  consumption  in  India,  China,  &c 1,360,000,000 


Total  as  above 4,205,000,000 

Native  consumption  in  Turkey 20,000,000 

Native  consumption  in  Africa,  one  pound  per  head     ....  200,000,000 

Native  consumption  in  South  America,  &c 40,000,000 

fieceived  by  Persia  from  Bokhara,  &c 15,000,000 

Total  crop  of  the  world 4,4«0,000,000 

Equal  to  bales  of  400  pounds 11,200,000 

of  which  about  one-half  is  grown  in  the  United  States.     One-half  of  the 
whole  is  also  spun  in  Europe." 

The  writer  would  not  fully  accept  Mr.  Ellison's  estimate, 
especially  in  reference  to  China,  a  country  of  which  a  large 
and  densely  populated  portion  is  in  a  temperate  zone  where  the 
winters  are  severe.  Hence  the  estimate  of  only  two  and  one- 
half  pounds  per  head  would  be  quite  insufficient,  as  this  is  the 
average  consumption  of  India,  where  a  breech-cloth  constitutes 
the  entire  dress  of  by  far  the  largest  part  of  the  population. 
Gentlemen  who  have  long  dwelt  in  China  —  one  holding  high 
official  position  —  concur  in  the  writer's  estimate  of  five  pounds 
per  head. 

In  considering  this  estimate,  it  must  'be   remembered   that 
cotton  constitutes  the  chief  material  for  clothing  the  inhabit- 
ants  of  China,  India«  and   Central  Asia,  and  also  of  Africa, 
and  that  as  yet  but  a  very  small  proportion  of  the  inhabitants 
of  these  countries  are  clothed  in  fabrics  made  upon  the  ma- 
chinery of  either  Europe  or  the  United  States.     If  we  consider 
China  separately,  we   can   make  an  estimate   of  the   possible 
future  demand  for  fabrics  made  by  machinery.     The  Chinese 
are  a  well-clothed  people,  and  the  substance  of  their  clothing 
is  mainly  cotton ;  only  the  rich  using  silk  or  other  fibres.     The 
population  of  China  is  commonly  estimated  at  from  three  to 
five  hundred  million ;  the  latest  Russian  computation,  which 
is  probably  based  on  the  best  information,  reaching  the  latter 
number.    Assuming  that  not  less  than  twenty  yards  of  what 
is  known  in  England  as  a  ^^  China  shirting,"  the  fabric  most 
largely  exported  from  England  to  China,  or  sixteen  yards  of 
**  China  drill,"  such  as  we  send  in   largest  quantity,  are  re- 
quired for  the  annual  supply  of  a   Chinaman,   or  about  five 
poanda  to  each  person,  and  using  this  unit  as  a  divisor  for  the 
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annual  export  of  cotton  fabrics  from  England  and  the  United 
States  to  China,  combined,  we  find  that  if  the  goods  were  all 
used  as  the  material  for  dress,  it  would  not  suffice  for  oyer 
thirty  millions.  But  in  fact  English  and  American  goods  serve 
to  clothe  a  much  less  number,  as  the  largest  portion  of  our 
heavy  fabrics  are  used  for  the  boat  sails  and  awnings  of  the 
immense  river  population  of  the  country.  The  rest  of  the 
people  are  clothed  in  hand-spun  and  hand-woven  fabrics  made 
from  their  own  inferior,  short-staple  cotton. 

Commerce  has,  as  yet,  reached  but  a  fringe  of  China,  and 
what  may  yet  be  its  extension  is  an  unsolved  problem.  In 
India,  again,  and  in  other  parts  of  Asia,  by  far  the  largest  po^ 
tion  of  the  population  is  clothed  in  hand-made  fabrics ;  and  the 
same  is  true  of  the  unnumbered  hordes  of  Africa. 

It  therefore  seems  probable  that  the  unknovm  crop  of  cotton 
of  the  world  is  equal  to  the  known,  or  commercial,  crop.  If 
the  Chinese  be  estimated  at  400,000,000  only,  consundng  five 
pounds  each,  or  less  than  one-half  the  annual  average  consump- 
tion of  the  people  of  the  United  States,  we  find  a  requirement 
for  2,000,000,000  pounds  of  cloth,  the  product  of  2,400,000,000 
pounds  of  cotton,  or  5,000,000  bales  of  480  pounds  each,  —  a 
quantity  equal  to  the  present  annual  crop  of  the  United  States. 

What,  then,  is  the  chance  of  demand  upon  us  that  is  implied 
by  this  Htatement  ?  It  may,  perhaps,  be  said  that  the  Chinese 
themHelvcs  will  enter  upon  the  construction  of  cotton  facto- 
ries, as  has  already  happened  in  India  ;  but  in  reply  to  this,  let 
it  be  connidered, — 

FirHt,  That  already  the  East  Indian  mills  are  importing 
American  and  Egyptian  cottons,  because  of  their  superior  qual- 
ity, and  because  the  additional  quantity  of  cloth  that  can  be 
produced  in  the  factory  where  they  are  used  compensates  for 
the  difference  in  price  as  compared  to  "Surats,"  and  that  the 
cotton  of  China  is  not  even  as  well  adapted  to  machinery  aa 
that  of  India,  called  "  Surats." 

Second,  That  the  cost  of  manufacturing  a  yard  of  China  drill 
in  this  country,  or  a  yard  of  China  shirting  in  England,  aside 
from  the  material  used,  is  less  than  a  cent  and  a  quarter,  includ* 
ing  the  pay  of  every  one  employed,  from  the  agent  who  con- 
trols the  mill  to  the  scrub  who  washes  the  floor. 

Third,  That  in  one  of  the  largest  mills  in  this  country,  now 
making  drills  for  export,  the  average  annual  product  of  each 


operative  is  8,000  pouncU,  or  enough  to  clothe  1,600  Chinese  at 
five  pounds  each. 

Fourth,  That  the  proximity  of  the  mills  of  New  England  to 
the  cotton  fields  of  the  South  gives  them  an  average  advantage 
of  not  less  than  one-half  a  cent,  oftener  three-fourths  of  a  cent, 
a  pound  in  the  cost  of  cotton,  as  compared  to  their  competitors 
in  Lancashire,  which  advantage  may  enable  their  managers  to 
pay  at  least  twenty  per  cent  higher  wages,  and  yet  produce  a 
given  kind  of  cloth  at  an  equal  cost. 

Fifth,  That  the  improvements  and  inventions  which  have 
been  introduced  into  a  given  mill,  which  is  a  fair  example  of 
all,  since  1860,  have  compassed  the  following  results :  — 

1.  A  decrease  in  the  proportion  of  the  operatives  to  each 
thousand  spindles  (including  with  spindles  the  requisite  pro- 
portion of  preparation  and  of  looms  to  make  and  finish  the 
cloth  ready  for  market),  of  from  twenty-six  and  one-half  to 
fifteen ;  or  forty-three  per  cent. 

2.  A  decrease  in  the  cost  of  labor,  per  pound  or  yard  of  cloth, 
of  twenty-one  per  cent, 

3.  An  increase  in  women's  earnings  (women  or  girls  consti- 
tuting about  three-fourths  of  the  whole  force),  of  thirty-three 
per  cent. 

At  the  same  time,  the  improvements  and  inventions  that 
have  been  applied  in  other  branches  of  production  have  de- 
creased the  cost  of  all  articles  of  comfort  or  necessity  used  by 
the  operatives,  so  that  each  gold  dollar  of  to-day  will  buy  more 
of  the  necessities  of  life  than  the  gold  dollar  of  1860« 

If,  then,  the  commercial  crop  of  the  world  is  now  equal  to  a 
little  more  than  6,000,000  bales  of  American  weight,  of  480 
pounds  each,  and  the  demand  of  nations  that  still  use  hand- 
made fabrics  requires  nearly  or  quite  as  much  more,  we  have  a 
total  supply  of  11,000,000  to  12,000,000  bales  in  all,  or  more 
than  twice  the  quantity  now  raised  in  this  country. 

Upon  what  grounds  can  we  assume  that  we  shall  year  by 
year  absorb  an  ever-increasing  proportion  of  this  staple  produc- 
tion ?  and  what  are  the  conditions  that  have  given  us  already 
such  a  paramount  position  in  the  matter  ? 

The  answer  to  this  question  needs  only  a  consideration  of  the 
^ds  of  cotton  we  produce,  the  method  of  their  production, 
^  nature  of  our  soil^  and  the  adaptation  of  our  climate  to  the 
growth  of  cotton. 
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Taking  up  these  subjects  in  their  order,  we  observe  that  there 
are  but  two  general  varieties  of  useful  cotton. 

First,  the  black  or  smooth  seed  cotton,  in  which  class  are 
included  the  Sea  Island,  Egyptian,  and  Brazilian  staples.  The 
Sea  Island  cotton,  grown  upon  the  islands  of  South  Carolina, 
in  Florida,  and  on  the  coast  of  Texas,  is  the  finest  variety 
known ;  it  thrives  in  the  sandy  soil  of  the  regions  named, 
which  sand  is  largely  composed  of  minute  shells  or  fragments 
of  them.  It  needs  salt  in  the  soil  and  in  the  atmosphere,  and 
the  staple  deteriorates  if  its  cultivation  is  attempted  inland. 
It  is  used  for  the  manufacture  of  sewing-thread,  and  for  the 
finest  muslins  and  laces  of  Europe,  but  it  is  not  an  important 
factor  in  the  cotton  question. 

Egyptian  cotton  is  coarser  and  not  so  long,  and  with  the 
South  American  cotton  from  Brazil  is  much  used  in  England, 
France,  and  Switzerland,  for  the  manufacture  of  the  finer  fab- 
rics that  are  there  woven.  It  has  sometimes  been  assumed 
that  Egypt  might  become  a  strong  competitor  with  us  in  the 
production  of  cotton  for  the  common  uses  that  constitute  the 
greater  part  of  the  manufacture ;  but  it  became  evident,  during 
our  civil  war,  that  the  high  price  of  cotton  diverted  too  much 
of  the  labor  of  the  people  from  the  necessary  work  of  raising 
food,  and,  although  Egypt  furnishes  a  considerable  quantity  of 
useful  cotton,  it  is  now  very  evident  that  no  great  increase  can 
be  expected  from  her  soil. 

We  now  come  to  the  green  or  woolly  seed  cotton,  which  con- 
stitutes the  greater  part  of  the  world's  production,  and  which 
also  constitutes  the  commercial  crop  of  the  United  States.  Of 
this  variety  must  the  twelve  million  bales  needed  in  the  world 
for  its  cheapest,  most  wholesome,  and  most  useful  material  for 
clothing,  mainly  consist ;  and  we  now  produce  annually  over 
five  million  bales,  or  nearly  one-half  of  this  whole  quantity. 
The  area  required,  at  the  present  time,  for  this  production,  is 
about  twelve  million  acres  ;  but  under  the  better  methods,  and 
with  the  use  of  fertilizers  now  prevailing,  the  average  crop  per 
acre  is  annually  increasing. 

Let  it  be  considered,  however,  that  this  area  is  less  than 
nineteen  thousand  square  miles,  and  that  the  area  of  the  ten 
cotton  States  is  over  six  hundred  and  fifty  thousand  square 
miles,  the  State  of  Texas  itself  exceeding  the  area  of  the  pres- 
ent Empire  of  Germany  by  about  sixty  thousand  square  miles. 
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Hence  it  appears  that  even  if  we  were  caDed  upon  to  make  the 
whole  twelve  million  bales  needed  by  the  world,  we  could  find 
good  land  equal  to  the  entire  need  in  Texas  alone,  or  it  could 
be  divided  between  any  two  of  the  other  cotton  States,  or  all 
placed  within  the  limits  of  the  Indian  Territory  that  is  not  yet 
open  to  settlement,  and  is  not  counted  as  a  cotton  country, 
without  trenching  in  any  degree  upon  land  needed  for  other 
use. 

The  maintenance  and  increase  of  our  crop  is,  therefore,  a 
simple  question  of  adequate  labor,  and  not  of  land.  What, 
then,  is  the  labor  to  be  thereto  applied  ?  In  Texas,  which  now 
produces  nearly  one  million  bales,  or  twice  and  a  half  the  lar- 
gest crop  ever  raised  within  her  limits  in  the  days  of  slavery 
before  the  civil  war,  cotton  is  the  product  of  white  farmers; 
such  is  also  the  labor  mainly  applied  in  Northern  Georgia,  in 
many  parts  of  Tennessee,  and  in  North  Carolina ;  but  this  is 
not  our  main  dependence.  It  may  now  be  affirmed  that  there 
is  nowhere  in  the  world  a  force  of  laborers  that  can  be  so 
easily  controlled,  so  effectively  worked,  or  so  cheaply  sustained, 
as  the  free  colored  laborers  of  the  cotton  States,  when  they  are 
rightly  and  honestly  treated.  This  allegation  will  doubtless  be 
contested  by  many  persons,  but  will  not  be  questioned,  but,  on 
the  contrary,  will  be  fully  sustained,  by  such  Southern  gentle- 
men as  have  learned  to  apply  capital,  intelligence,  tact,  and  fair 
dealing,  to  the  cultivation  of  cotton,  sugar,  and  rice  in  the 
Southern  States. 

In  respect  to  food,  where  else  can  there  be  found  a  force  of 
laborers,  the  material  for  whose  subsistence  can  be  furnished 
for  six  cents  or  threepence  a  day,  —  giving  them  the  food  they 
like  best,  that  on  which  they  thrive  most,  and  from  which  they 
can  develop  the  most  force  ?  yet  such  has  been  the  measure  of 
the  cost  of  the  three  and  one-half  pounds  of  bacon  and  the  peck 
of  meal,  which,  with  one  quart  of  molasses  or  syrup,  consti- 
tutes the  chosen  and  adequate  weekly  ration  of  an  adult  laborer 
in  the  cotton  field ;  fish,  game,  and  their  own  gardens  furnish- 
ing them  with  their  simple  luxuries.  It  may  be  true  that  the 
Chinese  and  East  Indians  can  be  subsisted  at  less  cost  in 
money ;  but,  if  regard  be  given  to  the  amount  of  force  in  the 
food,  rice  must  yield  to  bacon  and  com. 

The  dwelling,  which  to  the  freedman  may  be  a  palace  com- 
pared to  the  quarters  which  he  used  to  occupy,  costs  but  little 
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money,  and  the  climate  calls  for  moderate  expenditure  for  n^ 
cessary  clothing. 

It  is  believed  by  those  most  competent  to  observe,  that  the 
colored  population  of  the  South  is  now  rapidly  increasing,  affcer 
having  been  somewhat  checked  in  its  increase  immediately 
after  emancipation. 

If  we,  then,  possess  a  vast  excess  of  good  land,  and  a  rapidly 
increasing  force  of  effective  laborers,  it  needs  only  to  consider 
the  climatic  and  geological  conditions  which  have  so  n^idly 
restored  our  supremacy  in  the  supply  of  cotton  since  the  civil 
war. 

The  great  Appalachian  chain  of  mountains,  extending  from 
the  north-east  to  the  south-west,  marks  a  line  on  which  the 
moisture  brought  in  from  the  great  Gulf  Stream  of  the  Atlan- 
tic is  condensed,  —  falling  in  showers  over  the  Carolinas,  (3eo^ 
gia,  and  Alabama,  on  whose  uplands  healthy  homes  for  white 
cotton-farmers  may  be  established  almost  without  limit.  To 
the  west  of  this  chain,  the  great  valley  of  the  Mississippi  and 
its  tributaries,  bordered  by  bottom-lauds  of  untold  fertility, 
offer  the  boon  of  great  crops  to  compensate  for  the  less  healthy 
condition  of  climate ;  yet  on  these  rich  river-bottoms,  colored 
laborers  who  are  free  from  danger  of  malaria  may  bring  forth 
wealth  in  cotton,  sugar,  and  rice. 

In  Texas  the  melting  snows  of  the  far-distant  Rocky  Moun- 
tains, flowing  under  the  arid  regions  of  the  north-western  part 
of  the  State,  burst  forth  from  the  ground  as  rivers  fully  grown, 
lending  moisture  to  the  soil  over  vast  areas  even  before  the 
great  springs  appear  that  are  the  beginning  of  these  rivers. 

Throughout  this  vast  area,  the  soil  is  filled  with  the  shells  of 
minute  infusoria,  that  serve  in  part  as  the  source  of  the  inor- 
ganic mateiial  which  is  needed  in  very  great  quantity  to  pro- 
duce the  seed  of  the  cotton  plant. 

Over  all  this  area  is  found  a  climate  that  is  not  tropical ;  and 
in  the  largest  part  of  it  white  men  can  live  and  work  in  com- 
fort The  mean  summer  temperature  of  the  upland  cotton 
country  is,  in  such  places  as  Augusta,  6a.,  not  as  high  as  that 
of  the  lower  portions  of  Philadelphia,  in  Pennsylvania,  one 
of  the  largest  cities  of  the  North ;  while  the  extrHmes  of 
heat  in  St.  Louis,  Mo.,  are  greater  than  in  New  Orleans,  La^ 
yet  nearly  half  the  people  of  St.  Louis  are  Germans. 

To  the  Italians,  the  French,  the  Spanish,  and  the  inhabitanti 
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of  South  Germany,  aoeustomed  to  the  elhnate  of  warm  coun- 
tries, the  Southern  States  offer  homes  and  work  that  will  as- 
sore  a  comfortahle  subsistence,  with  far  more  than  the  average 
opportunity  to  create  wealth ;  and  in  almost  every  part  the 
crop  of  cotton  that  may  be  raised  may  become  a  sure  money 
crop,  for  which  a  market  is  always  certain. 

Since  the  removal  of  slavery,  a  great  change  has  taken  effect 

in  the  method  of  cultivation  of  cotton ;  the  system  of  great 

plantations  has  nearly  ended,  and  the  farm  system  has  taken  its 

place;  better  tools  and  implements  are  being  used,  and  such  a 

&eld  for  invention  and  for  new  appliances  is  opening,  as  does 

iK)t  exist  elsewhere  in  this  country. 

The  effect  of  all  these  changes  has  been  a  rapid  increase  in 
the  quantity  of  cotton  produced  since  the  civil  war  as  compared 
tx)  the  years  immediately  preceding.  The  last  ten  cotton  years, 
each  ending  Sept.  1,  have  yielded  6,459,303  bales  more  than 
the  ten  years  preceding  the  war,  as  will  appear  from  the  table 
given  below :  — 


cson  OF 

CB0P8  OF 

1870 

3,154,946 

^       1852 

8,090,029 

1871 

4,352,317 

1853 

3,352,882 

1872 

2,974,351 

1854 

3,035,027 

1873 

3,930,508 

1855 

2,932.339 

1874 

4,170,388 

1856 

3,645,345 

1875 

3,832,991 

1857 

3,056,519 

1876 

4,669,288 

1858 

3,238.962 

1877 

4,485,423 

1859 

3.994.481 

1878 

4,811,000 

1860 

4,823,770 

1879 

5,073,531 

1861 

3,826,086 

41,454,743 

34,995,440 

This  gain  is  largely,  if  not  wholly,  due  to  better  cultivation, 
*^^ter  tools,  and  to  the  vast  increase  in  the  use  of  fertilizers, 
P^g  larger  products  from  smaller  area. 

*t  will  be  observed  that  the  last  five  crops  exceed  the  five 
^p8  immediately  preceding  the  war,  by  nearly  4,000,000 
l>al^;  a  gain  of  free  labor  of  not  less  than  $200,000,000.  The 
^^^Ue  of  the  ten  last  crops  of  cotton  has  been  between 
♦2,500,000,000  and  $8,000,000,000  in  gold. 
If  we  consider  what  cotton  is,  and  how  it  grows^  we  may  get 
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a  glimpse  of  the  opportunity  for  improyement,  invention,  and 
discovery. 

The  fibre  is  the  wing  of  the  seed.  In  its  immature  state,  it 
is  a  hollow  cylinder  filled  with  watery  sap :  when  mature,  the 
sap  dries  away,  the  cylinder  collapses  lengthwise,  bursts  the 
boll,  and  extends  in  length  in  a  spiral  form  like  a  twisted  rib- 
bon, a  little  thicker  at  the  edges  than  in  the  centre ;  it  is  attached 
to  the  seed  at  the  base,  and  pointed  at  the  end.  It  is  this  spiral 
form  that  causes  the  fibres  to  adhere  to  each  other,  and  which 
makes  it  possible  to  spin  it. 

The  production  of  fibre  by  the  cotton  plant,  although  most 
useful  to  mankind,  is  but  a  secondary  function.  The  fibre  is 
nearly  pure  carbon,  hydrogen,  and  oxygen  derived  from  the 
atmosphere  ;  there  is  but  little  more  than  one  pound  in  a  hun- 
dred  of  inorganic  material  derived  from  the  soil.  The  produo- 
tion  of  seed  is  the  chief  pr9cess  which  exhausts  the  soil ;  but 
when  this  seed  is  converted  to  such  useful  purposes  that  its 
inorganic  material  can  be  returned  to  the  soil,  the  crop  of  cotton 
may  be  doubled,  and  yet  the  land  grow  richer  instead  of  poorer. 
There  are  two  to  two  and  one-half  pounds  of  seed  to  each  pound 
of  cotton ;  and  four  per  cent  of  the  weight  of  the  seed  is  mineral 
element  drawn  &om  the  soil,  mostly  phosphate  of  lime  and 
potash. 

The  following  analysis  will  give  the  relative  quantities :  -^ 

ASH  OF   COTTON  SEED. 

Potash 86 

Phosphoric  acid 36.2 

Magnesia 14.2 

Lime 6.2 

Sulphuric  acid 4.1 

Soda 1.1 

Oxide  of  iron 6 

Chlorine 5 

Silica Trace 

Loss 1.1 

100 

This  analysis  is  one  of  many  that  have  been  made,  and  aub- 
stantially  agrees  with  others.  Slight  variations  will  ocouTt 
according  to  seasons  and  soils. 

For  every  hundred  pounds  of  cotton  fibre  there  are  takea 
from  the  soil,  in  the  seed,  eight  to  ten  pounds  of  precious  min- 
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end  substances,  all  of  which  may  be  profitably  saved.  This 
process  of  saying  is  now  beginning.  In  the  old  days  of  slavery 
this  element  of  wealth  was  mostly  wasted,  and  as  yet  it  is  too 
rudely  treated  to  yield  its  full-  return. 

Our  present  average  crop  of  cotton  fibre  may  be  estimated  at 
5,000,000  bales  of  480  pounds  each,  equal  to  1,200,000  tons  of 
2,000  pounds  each.  At  the  rate  of  two  and  one-half  pounds  of 
dry  seed  to  each  pound  of  cotton,  the  seed  crop  is  8,000,000 
tons,  of  which  about  120,000  tons  consist  of  mineral  elements, 
as  stated  in  the  foregoing  analysis. 

The  seed  consists  of  about  one-half  kernel  and  one-half  hull. 
They  are  easily  separated,  and  the  kernel  is  now  largely  used 
for  oil,  yielding  about  twelve  and  one-half  per  cent  of  its  weight 
in  oil  of  great  value  for  many  purposes.  The  oil  cake  is  mostly 
exported  to  Europe,  where  it  is  used  for  feed,  for  which  it  is 
greatly  valued,  because  the  manure  from  cattle  fed  with  it  is 
richer  in  fertilizing  property  than  that  produced  from  any  other 
known  food. 

The  hulls  have  been  mostly  burned  or  wasted,  but  it  is  now 
evident  that  they  must  be  all  used.  In  New  Orleans  they  were 
last  year  (1878)  either  thrown  into  the  river  by  shiploads,  or 
burned,  and  the  ashes  mostly  wasted ;  but  it  was  observed  that 
if  cattle  had  access  to  a  pile  of  hulls  they  devoured  them 
eagerly ;  and  now  all  the  hulls  that  are  to  be  had  are  in  demand, 
at  ten  to  twelve  dollars  per  ton,  for  feed.  This  was  evidently  a 
true  perception  on  the  part  of  the  cattle,  because  almost  the 
whole  of  the  mineral  element  is  in  the  hull,  and  not  in  the  ker- 
nel. It  is  therefore  evident  that  the  true  use  of  the  bulls  is  to 
grind  them  into  meal  with  the  oil  cake,  unless  they  prove  to  be 
too  valuable  for  paper  stock  than  to  be  used  for  feed.  When 
bleached  and  pulped,  they  make  a  very  strong  material  for 
paper. 

That  there  is  a  great  field  for  invention  and  discovery  in  the 
use  of  cotton  seed  in  the  arts,  is  very  obvious ;  but  it  is  very 
bad  economy  to  remove  that  which  constitutes  the  portion  suit- 
able for  feed  from  the  soil. 

A  very  large  portion  of  Northern  and  Western  Georgia,  South 
Carolina,  Alabama,  and  Mississippi,  has  a  light  sandy  soil  of 
great  fertility  under  proper  treatment.  lu  the  neighborhood  of 
Augusta,  Ga.,  old  fields,  that  have  been  so  exhausted  by  un- 
skilful cultivation  in  the  old  slave  period  as  to  produce  only 
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one  hundred  and  fiffcy  pounds  of  cotton  lint  per  aere,  bmre  been 
brought  up  to  a  product  of  over  six  handled  pounds  of  lint  bj 
the  UHO  of  pine-leaves  from  the  adjacent  woods,  and  staUe- 

nianurc. 

T\\m*e  are  within  the  limits  of  these  States  more  aqoare  miles 
of  light,  sandy  land,  covered  with  pine-trees,  than  wonld  be 
ncKMlod  to  produce  the  whole  cotton  crop  of  the  world.  This 
laud  iH  of  easy  cultivation,  and  peculiarly  adapted  to  sheep* 
growing.  It  suffices  only  to  girdle  the  pine-trees,  and  the 
tiinhor  will  stand  for  fifty  years  in  sound  condition  for  use. 
Wlion  the  tops  die  off,  grasses  come  in  that  yield  good  snste- 
nance  to  the  sheep.  But,  under  a  proper  method  of  treatm^t, 
those  lauds  can  be  made  more  certain  of  yielding  a  bale  of 
cotton  to  the  acre  than  even  the  richest  river-bottoms ;  becaose 
thoy  are  loss  liable  to  overflow  and  to  insects.  They  may  be 
more  exposed  to  drought;  but  it  must  be  remembered  that 
ootlon  is  a  sun  plant,  sending  its  tap-root  deep  into  the  soil,  and 
that  <lry  years  yield  the  largest  crop  of  fibre. 

If,  then,  those  lands  which  are  free  from  malaria,  not  ex- 
posed to  any  degree  of  heat  that  renders  them  nnfit  for  culti- 
vation by  white  farmers,  and  are  admirably  adapted  to  the 
pro(Iu(!ti()n  of  both  wool  and  cotton,  what  more  suitable  method 
can  be  devLsed  than  to  combine  the  two? 

It  wouM  Hoem  to  the  observer  that  the  right  method  would 
bo  to  enchme  ttie  fields  with  the  barbed  wire  fence  that  costs 
but  a  Iriile,  running  the  wire  from  tree  to  tree;  and  to  alternate 
shoep  and  cotton,  feeding  the  sheep  on  the  ground  meal  and 
hulls  of  the  cotton.  Thus  the  cotton  crop  might  be  doubled, 
the  wool  clip  added,  the  oil  saved,  and  the  land  made  richer 
year  by  year. 

If  a  rotation  of  green  crop  is  needed  to  interpose  between  the 
two,  the  use  of  the  vetch,  or  cow-pea,  may  be  considered  for  the 
third  year.^ 

At  present  it  is  alleged  that  sheep  cannot  be  successfully 
kept  in  this  region,  owing  to  the  pilfering  of  the  negroes  and 
the  destruction  of  dogs ;  but  it  has  been  found,  that  if  certain 
negro  families  have  an  interest  in  the  pigs,  chickens,  and  sheep 

1  The  vetch,  or  cow-pea.  Is  a  plant  of  exceedingly  rapid  growth  on  saody  laad« 
coTering  the  ground  with  ^  heavy  crop,  sendlDg  its  roots  deep  into  the  soU.  It 
may  be  turned  under,  or  allowed  to  decompose  upon  the  surface;  in  either 
serving  its  purpose  as  ^  fertilizer. 


97. 

of  the  farm,  stealing  ceases.  It  has  also  been  found,  in  Cali- 
fornia, that  dogs  prefer  dead  meats  to  live  mutton,  and  will 
choose  the  pieces  set  up  for  them  in  the  corners  of  the  sheep- 
range;  and  that,  if  a  little  strychnine  is  added,  it  indisposes 
them  for  other  meals. 

Finally,  it  may  be  added,  in  respect  to  this  branch  of  the 
subject,  that  although,  under  the  slave  system,  there  existed  a 
class  of  planters  of  great  intelligence  who  made  the  most 
effective  use  of  the  land  that  the  system  would  permit,  it  was 
in  its  nature  a  wasteful  system,  and  that  at  the  present  time 
the  application  of  methods  of  saving  has  just  begun. 

There  is  a  vast  field  for  invention  in  the  matter  of  new  gins, 
—  the  saw-gin  being  in  its  nature  unfit  for  its  purpose :  its  only 
merit  being  the  quantity  of  lint  that  it  detaches  from  the  seed. 
A  beginning  has  been  made  in  the  invention  of  machinery  for 
cleaning  cotton  more  perfectly  before  it  is  ginned.  New  and 
better  presses  are  also  called  for,  for  farm  use. 

In  short,  it  may  be  said,  in  respect  to  the  cotton  of  the 
United  States,  that  half  the  world  or  more  remains  to  be  con- 
quered ;  and  yet  half  the  work  or  more  remains  to  be  done  in 
the  utilization  of  seed,  motes,  and  other  waste,  in  the  invention 
of  the  machines  that  ought  to  precede  the  work  of  the  cotton 
factory,  and  in  the  application  of  new  methods  of  cultivation. 

It  is  to  this  work  in  our  Southern  land  that  the  poor  of  other 
nations  may  betake  themselves  with  every  assurance  of  com- 
manding comfort  and  welfare  as  time  goes  on. 

The  conclusion  of  the  whole  matter,  in  respect  to  the  produc- 
tion of  cotton  in  the  United  States,  is  this :  Disregarding  the 
bottom-lands,  on  which  the  heaviest  crops  of  cotton  are  now 
made,  there  is  a  wholesome,  salubrious  upland  country,  of  which 
the  larger  portion  could  now  be  bought,  in  an  unimproved  con- 
dition, at  fifty  cents  to  a  dollar  an  acre,  more  than  adequate  to 
the  production  of  the  crop  of  the  world ;  a  region  where  white 
farmers  can  and  do  work  in  health  and  comfort,  and  where 
negro  laborers  can  be  hired. 

In  this  section,  the  meat  and  com  most  desired  by  the  negro, 
and  the  necessary  supply  of  clothing  for  an  adult,  can  be  bought 
for  one  dollar  a  week. 

It  is  not  intended  to  say  that  laborers  are  or  ought  to 
be  satisfied  with  such  a  modicum  of  food  and  clothing,  but 
simply  to  state  that  such  a  supply  would,  in  connection  with 
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the  products  of   their  gardens,  be  sufficient  for  health  and 
strength.^ 

Having  thus  endeavored  to  state  the  present  condition  and 
future  prospect  of  the  cotton  production  of  the  United  States, 
let  us  now  turn  our  attention  to  the  second  division  of  our 
subject. 

1  In  order  that  the  foregoing  statement  might  not  be  considered  that  of  % 
Northern  theorist  without  practical  knowledge  of  the  subject,  it  has  been  sab- 
mitted  to  several  experienced  cotton-growers  in  the  South;  and,  after  the  correo- 
tion  of  soitie  minor  errors  by  those  to  whom  it  was  first  submitted,  it  has  been 
finally  indorsed  by  a  gentleman  of  great  experience  in  the  cultivation  and  pur- 
chase of  cotton,  both  before  the  war  and  since,  now  residing  in  Middle  Gteoigia. 

He  adds,  in  the  following  letter,  valuable  facts  in  regard  to  the  effect  of  better 
cultivation  on  tlie  habit  of  the  cotton  plant  itself:  — 

**  I  have  been  glad  to  peruse  your  valuable  document,  and  I  am  niiable  to 
suggest  a  line  of  criticism  upon  your  statement. 

**  I  do  not  consider  sheep  culture  as  profitable  in  the  central  portions  of  Geoigia 
and  South  Carolina,  as  in  the  more  northern  and  more  southern  localities. 

"  It  is  my  opinion,  the  South  has  ten  per  cent  less  labor  in  the  cultivation  of 
cotton  than  prior  to  our  civil  strife.  In  slavery,  women,  boys,  and  girls  ploughed 
and  hoed :  now  the  work  of  ploughing  is  by  able  men  generally,  the  hoeing  and 
picking  by  women  and  children;  but  quite  a  percentage  of  the  latter  do  not  now 
work  in  the  field. 

"  We  have  an  increase  of  white  labor,  especially  in  the  more  northern  latitudes 
of  our  States  (with  a  climate  suited  to  the  white  man).  Formerly  it  was  supposed 
that  in  this  section  the  seasons  were  too  short  and  the  climate  too  severe  for 
cotton  culture,  and  under  the  old  method  of  culture  such  was  true;  but  the  use 
of  fertilizers,  more  attention  to  the  saving  of  barnyard  manures,  combined  with 
the  better  methods  of  preparing  and  cultivating,  have  hastened  the  maturity  ol 
the  plant  and  fruit  so  that  the  crop  is  fully  one  month  earlier  than  in  ante-freSimi 
times. 

"  Old  lands  in  cultivation  for  half  a  century  can  be  restored  by  the  application 
of  top-Hoil  from  the  forest  of  any  upland  plantation.  Leaves  decomposed,  if 
properly  applied,  will  give  a  beneficial  result  for  about  five  years,  by  which  time 
the  forest  will  give  a  new  supply  of  the  same  material.  This,  composted  with 
cotton  seed  and  acid  phosphate,  is  the  cheapest  fertilizer;  and  barnyard  manure 
adds  materially  to  its  value.  This  compost  is  a  complete  fertilizer  for  com  and 
cotton. 

*'  The  forty  acres  you  inquire  of  have  been  in  cultivation  for  half  a  century. 
Seven  years  ago  they  would  not  have  produced  over  one  bale  to  three  acres;  buti 
by  the  application  of  barnyard  manure  from  eighteen  animals,  with  ten  bushdi 
of  cotton  seed  per  acre,  and  one  hundred  and  fifty  pounds  of  pigs'-feet  bone 
ground  to  a  powder,  annually  applied,  they  have  given  a  good  result  each  year* 
until  fifty-two  bales,  of  four  hundred  and  sixty-two  pounds  each,  were  gathered* 
and  probably  eight  were  lost  by  rot  in  the  last  cotton  year. 

*'  For  the  past  few  years  the  acid  phosphate  has  been  used;  and  at  this 
but  for  the  caterpillars,  this  field  would  give  one  and  one-half  bales  per 
The  dried  pigs'  feet,  ground  into  a  powder,  is  the  best  and  most  durable  of  com* 
mercial  fertilizers. 

'*If  our  planters  would  rotate  their  crops,  oats  followed  by  cow-pease,  —  tli* 
latter  returned  to  the  earth,  —  less  of  rust  to  cotton  would  be  the  result. 

"  Thorough,  deep  ploughing  in  the  preparation,  and  shallow  ploughing  in  tiM 
cultivation,  have  as  much  to  do  with  the  quick  growth  and  good  yield  of  oottoa 
as  the  commercial  fertilizers." 
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COTTON  MANUFACTXJBB8. 


The  cotton  manufacturers  of  the  United  States  may  be  now 
considered  more  firmly  established  than  ever  before.  The 
method  on  which  the  business  is  conducted  in  the  United 
States  varies  greatly  fi-om  that  of  any  other  country ;  and  this 
difference  arises  mainly  from  a  difference  not  only  in  the  habits 
and  customs  of  the  people,  but  also  in  their  condition  and 
intelligence. 

The  home  market  is  the  most  important  one,  and  may  long 
continue  to  be  so,  although  the  export  demand  for  our  fabrics 
now  takes  seven  to  eight  per  cent  of  our  annual  product,  and 
is  likely  to  increase. 

In  contrast  with  the  cotton  manufacturers  of  Great  Britain, 
our  principal  rival,  we  are  therefore  called  upon  to  meet  the 
demands  of  an  intelligent  class  of  customers  living  under  sub- 
stantially uniform  conditions,  and  varying  but  little  in  their 
requirements.     Hence  we  are  not  called  upon  for  the  great 
variety  of  fabrics  that  must  be  supplied  by  Great  Britain.     In 
consequence  of  this  demand  for  a  great  variety  of  fabrics,  the 
work  of  the  cotton  manufacture  of  England  is  much  more 
divided  than  with  us.     With  the   exception  of  a  few  large 
establishments,  working  mainly  to  supply  the   home   market, 
few  goods  are  known  in  England  by  the  name  of  the  factory 
in  which  they  are  made,  or  are  sold  under  the  name  of  the 
manufacturer ;  but  to  a  very  large  extent  the  yarn  is  span  in 
one  establishment,  woven  in  another,  and  finished  in  a  third. 
The  gray  cloth  is  sold  to  the  warehouseman,  or  to  the  mer- 
chant, to   be  stamped  and  packed  by  him,  or  to  be   dyed, 
hleached,  or  printed   under  his  direction.     If  English  goods 
had  heen  sold  under  the  name  and  stamp  of  the  manufacturer, 
tt  cotton  goods  are  in  the  United  States,  perhaps  the  substitu- 
tion of  clay  for  cotton  might  not  have  been  carried  to  so  great 
^  extent.    In  the  United  States  cotton  goods  are  spun  and 
^OYen  in  the  same  factory,  and,  whether  sold  in  the  gray  or 
bleached,  they  are  almost  all  stamped  and  marketed  under  the 
^e  of  the  factory  in  which  they  are  made.     Each  factory, 
^erefore,  has  its  reputation  to  be  sustained,  and,  whether  the 
bbric  be  coarse  or  fine,  it  is  the  effort  of  every  one  to  make  it 
good  of  its  kind. 
The  same  rule  applies  to  printed  calicoes.    They  are  mar- 
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keted  under  the  name  of  the  works  in  which  they  have  been 
printed ;  and  the  reputation  and  permanent  existence  of  the 
works  rest  upon  uniformity  in  quality,  excellence  in  color  and 
style,  and  constant  progress  in  the  art  of  design. 

We  may  not  claim  to  be  more  honest  than  our  rivals,  but  it 
is  a  great  error  to  suppose  that  it  is  permanently  profitable  to 
make  an  article  that  is  not  what  it  purports  to  be.  A  cotton 
fabric  may  be  of  a  low  grade,  and  may  be  intended  to  sell  at  a 
low  price,  but  yet  it  is  not  profitable  to  substitute  clay  for 
cotton:  the  fabric,  whatever  it  is,  has  its  name  and  repata- 
tion,  and  must  be  true  to  them,  or  else  the  demand  for  it  will 
cease  sooner  or  later.  Even  goods  that  are  made  for  linings, 
and  that  need  to  be  starched  and  stiffened  in  order  to  be  used, 
must  have  a  uniform  quality  in  the  fabric  itself  to  hold  a 
permanent  place  in  our  market.  Dyed  goods  that  require  to 
be  woven  on  heavily  sized  warps,  cannot  be  loaded  with  sizing, 
except  by  rule.  If  an  attempt  is  made  to  introduce  an  article 
in  which  clay  Has  been  added  to  make  it  heavier,  it  is  immedi- 
ately detected ;  because  the  use  of  sewing-machines  is  almost 
universal,  and  the  clay  in  the  fabric  heats  the  needle,  and 
exposes  the  fraud. 

It  has  therefore  happened,  that,  although  we  have  not  until 
recently  undertaken  the  manufacture  of  very  fine  fabrics,  the 
average  quality  of  the  fabrics  that  we  do  make  is  better  than 
that  of  any  other  nation,  with  the  possible  exception  of  France. 
It  is  for  the  wants  of  the  million,  that  our  cotton  factories  are 
mainly  worked;  and  we  have  ceased  to  import  staple  goods, 
and  shall  never  be  likely  to  resume  their  import.  On  the  other 
liand,  we  may  for  a  long  period  continue  to  import  the  finer 
goods  that  depend  mainly  on  fashion  and  style  for  their  use, 
and  that  are  purely  articles  of  luxury.  As  has  been  stated,  the 
substantial  fabrics  that  constitute  the  main  part  of  our  cotton 
manufacture,  and  that  are  used  by  the  masses  of  the  people, 
arc  of  the  best  of  their  kind,  with  the  possible  exception  of 
those  made  in  France.  The  French  peasantry  are  a  sagacious 
and  truly  economical  race,  and  will  not  buy  a  poor  fabric  if 
they  can  get  a  good  one ;  hence  the  cotton  fabrics  for  their  use 
are  of  a  very  substantial  kind,  and  much  more  free  from 
adulteration  than  those  of  any  other  country  in  Europe.  The 
common  cotton  fabrics  of  England,  Belgium,  and  Germanji 
could  hardly  be  sold  in  the  United  States  at  any  price. 
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The  finest  printed  calicoes  of  France  and  England  nrn-  be 
the  best  of  their  kind ;  but  the  printed  calicoes  for  the  use  of 
the  multitude,  and  which  constitute  the  really  important  branch 
of  this  department  of  the  manufacture,  are  of  much  better 
quality  in  the  United  States  than  in  Europe,  and  are  also  of 
finer  colors  and  more  varied  styles. 

In  fact,  one  of  the  chief  obstacles  that  it  has  been  necessary 
to  overcome  in  the  introduction  of  unbleached  American  cotton 
fabrics  in  the  English  market,  and  in  other  markets  heretofore 
supplied  by  England,  has  been  their  apparently  open  texture, 
owing  to  the  absence  of  heavy  sizing.  In  the  United  States 
the  sizing  used  upon  the  warp,  and  which  is  necessary  in  order 
to  weave  it,  is  made  from  com  or  potato  starch,  free  from  any 
substance  intended  to  make  it  heavier.  In  the  gray  cloth  the 
sizing  therefore  constitutes  only  two  and  one-half  to  five  per 
cent  of  the  weight,  and  when  the  fabric  is  washed  it  shrinks 
more  in  measure  than  it  loses  in  weight ;  hence  a  square  yard 
washed  and  dried  without  stretching  will  be  heavier  than  a 
square  yard  taken  directly  from  the  loom. 

In  England,  on  the  other  hand,  even  the  pure  sizing  is  made 
from  wheat-flour,  T^ich  is  very  glutinous  ;  and  the  fabrics  thus 
woven,  even  where  no  adulteration  is  intended,  lose  ten  to 
twelve  per  cent  of  their  weight  on  the  first  washing.  These 
pure  goods  are,  however,  made  chiefly  for  the  home  consump- 
tion of  the  richer  classes  of  England.  The  greater  part  of  the 
English  cotton  fabrics  exported  or  used  by  the  working  classes 
are  loaded  with  clay  and  other  substances,  from  ten  to  forty 
per  cent.  The  art  of  sizing  has  been  highly  perfected  in  Eng- 
land, and  has  been  made  the  subject  of  very  numerous  patents ; 
and,  as  the  use  of  clay  and  flour  to  the  extent  of  one  hundred 
pounds  to  each  one  hundred  pounds  of  cotton  warp  yarn 
involves  great  danger  of  mildew,  many  ingenious  chemical 
applications  have  also  been  patented  to  serve  as  antiseptics; 
such  as  chloride  of  zinc,  chloride  of  calcium,  common  salt, 
white  vitriol,  &c.  These  various  antiseptics  are  compounded 
i¥ith  flour,  gypsum,  soap-stone,  China  clay,  and  other  heavy 
substances,  in  various  ways.  The  English  text-books  upon  the 
art  of  sizing  are  instructive  and  suggestive,  especially  in  respect 
to  the  rules  for  the  purchase  of  the  most  glutinous  kinds  of 
flour,  and  for  the  detection  of  adulteration  in  the  flour ;  it  being 
obvious  that  unless  the  flour  is  pure,  and  well  adapted  to  the 
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purpose,  it  would  be  necessary  to  use  oottOQ  iiwtead  of  dmy  to 

make  up  the  weight  of  the  fabric. 

It  will  of  course  take  a  good  deal  of  time  to  accustom  bujea 
to  the  more  open  texture  of  cotton  fabrics  in  which  no  day  is 
UHod ;  but,  as  time  passes,  American  fabrics  are  being  steadily 
Hubstitutod  for  those  previously  used  by  foreign  nations,  espe- 
cially ill  China. 

Since  the  year  1860  the  cotton  manufetctore  of  the  United 
Stales  has  been  exposed  to  greater  vicissitudes  than  any  other 
iiiiportatit  branch  of  national  industry;  and  the  wonder  is  not 
that  there  Hhould  have  been  some  disasters,  but  that  it  should 
tiavc  survived  at  all  in  the  hands  of  its  original  owners.  la 
1H6()  the  whole  number  of  spindles  in  the  United  States  was 
r),22)r),000.  From  1857  to  1860  the  cost  of  constructing  a  spin- 
ning and  weaving  factory  on  medium  fabrics  woven  of  No.  25 
yarn  was  from  $16  to  $20  per  spindle.  (The  number  desig- 
iniicH  the  number  of  skeins,  of  840  yards  of  yam  each,  in  one 
pound.)  The  value  of  a  bale  of  cotton  of  480  pounds  was  #10 
to  $M.  Then  came  the  combined  effects  of  war,  paper  money, 
and  scarcity  of  cotton.  At  one  period,  more  than  two-thirds 
of  the  cotton  machinery  of  the  United  States  was  stopped ;  the 
value  of  a  bale  of  cotton  rose  to  over  $900,  and  the  price  of 
some  kinds  of  goods  was  seven  to  eight  times  the  present  price. 
A  little  later  new  mills  were  constructed,  which  cost  $30  to  $40 
per  H])in(lle. 

At  the  j)ro8ont  time,  September,  1879,  there  are  not  less  than 
10,r)00,000  spindles  in  the  country,  and  each  spindle  is  more 
eiT(!(;tivo  than  that  of  18G0 ;  the  value  of  the  bale  of  cotton  is 
aj^ain  $40  to  $50 ;  the  standard  printing-cloth,  which  reached 
thirty-three  cents  a  yard  during  the  war,  is  worth  four  cents; 
the  No.  25  mill  for  spinning  and  weaving  can  be  built  for  112 
to  $15  per  spindle;  our  export  of  cotton  fabrics  is  more  in 
value  and  much  more  in  quantity  than  in  1860,  and  the  only 
check  to  its  steady  and  profitable  increase  is  the  renewal  of  the 
home  demand.     Such  have  been  the  changes  and  fluctuations; 
yet,  despite  them  all,  not  one  spindle  in  ten  has  passed  &om  the 
ownership  of  the  pcwon,  firm,  or  corporation  in  whose  posses- 
sion it  was  in  1860,  except  in  the  regular  process  of  bequest  or 
voluntary  sale. 

During  the  period  of  inflation  or  of  great  vicissitude,  the 
attention  of  the  managers  of  the  property  was  of  necessity 
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devoted  to  other  matters  than  the  improvements  and  irinute 
savings  in  which  the  profit  of  the  business  now  consists ;  but 
during  the  last  few  years  very  great  improvements  have  been 
made,  and  the  lesson  of  economy  and  saving  has  been  learned. 
The  best  example  that  can  be  cited  may  be  found  in  the  record 
of  one  great  factory  working  upon  coarse  and  substantial  fab- 
rics, and  consuming  more  than  20,000  bales  of  cotton  a  year. 
Sixty  per  cent  of  its  product  is  sold  for  export  to  various  parts 
of  the  world. 

The  proportion  of  operatives  to  each  thousand  spindles  has 
been  decreased  forty-three  per  cent,  or  from  twenty-six  and  one- 
half  to  fifteen. 

The  wages  of  women,  who  constitute  more  than  two-thirds 
of  the  operatives,  have  been  increased  thirty-three  per  cent. 

The  cost  of  making  the  cloth,  aside  from  the  material  used, 
has  been  decreased  twenty-one  per  cent. 

In  1860  the  average  product  of  one  operative,  working  one 
year,  was  5,317  pounds;  in  1878,  7,928  pounds  of  drill,  such  as 
is  exported  to  China.     Assuming  five  pounds,  or  about  sixteen 
yards,  as  the  annual  requirement  of  a  Chinaman  for  dress,  in 
1860  one  Lowell  operative,  working  one  year,  clothed   1,063 
Chinese ;  in  1878  one  could  supply  1,586.     It  will  be  obvious 
that  no  hand  spinning  and  weaving  can  compete  with  this  prod- 
uct of  machinery ;  yet  the   machine-made   fabrics  of  Europe 
and  America  combined  have  as  yet  reached  only  six  or  eight  in 
a  hundred  of  the  Chinese.     How  soon  the  rest  will  be  clothed 
in  cotton  fabrics  made  by  machinery  from  American  cotton, 
therefore,  depends  but  little  on  whether  the  wages  of  the  Low- 
.ell  factory-girl  be  four  or  six  dollars  per  week,  but  rather  on 
what  exchangeable  products  the  Chinese  can  produce  better  or 
cheaper  than  we  can.     The  more   tea,  silk,  sugar,  and   other 
commodities  we  buy  from  them,  the  more  cotton  fabrics,  and 
other  products  in  which  we  excel,  will  they  buy  from  us. 

It  has  been  held  that  the  cotton  of  America  must  be  more 
and  more  used,  both  in  America  and  elsewhere,  and  that,  as 
time  goes  on,  almost  every  other  kind,  with  the  exception  of  the 
cotton  of  Egypt,  must  give  place  to  it. 

To  what  extent  may  the  same  pre-eminence  be  secured  for 
the  cotton  fabrics  of  the  United  States  in  the  markets  of  the 
world,  that  we  have  secured  in  respect  to  the  cotton  fibre  ? 
In  the  consideration  of  this  branch  of  the  subject,  our  atten- 
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tion  mast  be  given  to  the  present  condition  of  oompetitum 
between  the  mills  of  the  Middle  and  Eastern  States  with  tbe 
m:\\<  of  Great  Britain. 

Ill  rrr:*pec-t  to  the  Eastern  States*  the  cotton  factories  of  Lov- 
ell.  Mas.^..  Manchester.  X.H^  Biddeford  and  Lewiston,  Me., 
mav  \je  consider*^  in  their  relation  to  the  factories  of  Mas- 
Chester.  Stocki^jrL.  Preston,  and  Bolton,  in  England.  For  the 
purxx/ses  of  this  comparison  it  may  be  assumed  that  there  can 
be  no  permanent  advantage  of  one  set  of  nulls  orer  the  other  in 
re!i[iec't  to  the  quality  and  perfection  of  the  machineir.  At  any 
given  time,  some  advantage  may  be  claimed  and  admitted  on 
either  side,  in  some  special  department  of  the  mill;  but  eveiy 
invention  or  improvement  will  sooner  or  later  be  adopted  on 
both  -ides. 

The  supremacy  in  the  art  of  converting  cotton  into  elotli 
mii.-;t  ultimately  fall  to  that  country  or  section  that  possesses 
the  advantage  in  respect  to  the  conditions  offered  to  the  open* 
tives,  and  in  proximity  to  the  source  of  the  raw  materiaL 

I'he  best  conditions  of  life  for  the  operatives,  and  the  best 
pr^iftpeot  of  improving  their  condition  and  that  of  their  chil- 
dren, are  of  the  gravest  importance.  The  factors  in  this  prob- 
lem are  education,  shelter,  subsistence,  and  opportunity  for 
other  kinds  of  work.  In  respect  to  education,  the  common- 
hcliool  system  of  the  United  States  assures  a  thorough  training, 
free  of  cost ;  and  in  the  principal  towns  and  cities  free  educa- 
tion is  carried  to  the  point  of  preparing  the  pupil  to  enter  a 
university. 

In  re.-*pect  to  the  subsistence,  the  factories  of  New  England  are 
three  thousand  miles  nearer  the  wheat-fields  and  grazing-grounds 
of  the  West  than  those  of  Lancashire ;  and,  so  long  as  Europe 
buys  food  of  America,  our  own  mills  must  have  the  advantage  of 
prriximity  to  the  Western  prairies.     In  respect  to  the  rents  of 
dwelling-houses,  there  cannot  long  be  any  difference  if  there  is 
any  at  present ;  because  the  materials  for  construction  are  most 
abunrlant  in  America.     Opportunity  for  other  work  than  that 
of  the  factory  must  continue  for  many  generations,  and  until 
this  continent  is  peopled. 

In  comparing  our  power  to  compete  with  England,  we  may 
claim  advantages  of  one  kind,  and  with  the  nations  of  conti- 
nental Europe  advantages  of  another,  in  some  respects  of  a 
different  order.      In  competition  with   England  it    is    often 


claimed  that  our  chief  advaDtage  lies  in  a  certain  alleged 
versatility  and  power  of  adapting  means  to  ends,  and  in  great 
quickness  of  perception  on  the  part  of  working-people  in  re- 
spect to  the  advantages  to  be  gained  by  the  adoption  of  new 
processes  or  inventions.  If  we  have  this  advantage,  there  must 
be  special  causes  for  it  in  the  influences  that  are  brought  to 
bear  upon  the  operatives  and  artisans  who  do  the  work ;  for  a 
very  large  proportion  of  them  are  foreign-bom,  or  are  the  chil- 
dren of  foreign  immigrants.  Why  should  they  work  with  any 
more  zeal  or  judgment  here  than  in  the  countries  whence  they 
have  come?  Why  are  Irish  and  French  Canadian  factory- 
hands  to  be  relied  on  for  more  steady  work,  larger  product,  bet- 
ter discipline,  and  more  cleanly  and  wholesome  conditions  of 
life,  than  the  operatives  of  England,  Belgium,  and  Germany  ? 
To  the  writer  it  appears  evident  that  these  advantages,  so  far 
as  they  exist,  are  due  mainly  to  the  following  circumstances:  — 

First,  Our  system  of  common  and  purely  secular  schools,  at- 
tended by  the  children  of  rich  and  poor  alike. 

Second,  Manhood  suffrage. 

Third,  The  easy  acquisition  of  land. 

Fourth,  The  habit  of  saving  small  sums,  induced  by  the  es- 
tablishment of  savings  banks  throughout  the  manufacturing 
States. 

Fifth,  The  absence  of  a  standing  army,  and  the  application 
of  the  revenue  derived  from  taxes  on  the  whole  to  useful  pur- 
poses. 

In  respect  to  the  first  of  these  influences,  the  public-school 
system,  the  foreign  observer  generally  takes  notice  only  of  the 
quality  of  the  instruction  given,  and,  though  he  may  find  some- 
thing to  praise,  he  finds  also  much  to  blame  ;  he  finds  in  many 
cases  the  instruction  bad,  and  the  subjects  often  ill-chosen,  and 
he  wonders  at  the  misdirection  of  a  force  that  might  be  so  much 
more  wisely  applied.  What  he  fails  to  notice  is  that  the  school 
itself,  entirely  apart  from  its  instruction,  is  the  great  educator 
of  the  children  who  attend  it.  The  school  is,  first  of  all,  no 
respecter  of  persons  :  the  stupid  son  of  a  rich  man,  led  in  every 
class  by  the  son  of  a  mechanic,  cannot  in  after-life  look  down 
on  him  as  an  inferior,  whatever  the  conventional  position  of  the 
two  may  be ;  or,  if  the  rich  man's  son  have  brains  as  well  as  for- 
tune, the  poor  man's  son  can  never  attribute  to  fortune  only  the 
lead  that  he  may  take  in  after-life.     The  school  is  thoroughly 
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democratic,  and  each  pupil  learns  in  it  that  it  depends  on  him- 
self alone  what  place  he  may  take  in  after-life ;  and  that,  al- 
though society  may  be  divided  into  planes,  there  is  no  system 
of  caste,  and  no  barrier  in  the  way  of  social  success,  except  Ae 
want  of  character  and  ability  to  attain  it.     The  associatioDS  of 
the  common  school  utterly  prevent  any  thing  like  servility  in 
the  relation  of  classes  in  after-life ;  and  although  it  is  some- 
times made  a  little  too  manifest  that  *^one  man  is  as  good  as 
another,  and  a  little  better,"  on  the  part  of  those  who  are  more 
eager  than  discreet  in  their  effort  to  rise,  yet,  on  the  whole,  the 
relation  of  the  various  classes,  which  must  in  the  nature  of 
things  always  and  everywhere  exist,  is  that  of  mutual  respect, 
and  any  thing  like  the  Old  World  distinctions  of  caste  and  rank 
would  seem  about  as  absurd  to  one  as  to  the  other.     The  com- 
mon school  is  the  solvent  of  race,  creed,  nationality,  and  con- 
dition. 
»         In  another  way  the  discipline  of  the  school  affects  the  pro- 
cesses of  manufacture.     In  the  schools,  cleanliness,  order,  and 
regular  habits  are  enforced,  with  deference  to  the  teachers,  and 
respect  for  authority ;  and  in  these  later  years  coupled  with  the 
teaching  of  music  and  drawing  in  all  the  principal  towns  and 
cities.     When  children  thus  trained  are  removed  to  the  mill  or 
the  workshop,  habits  of  order  and  cleanliness,  with  some  aesthetic 
taste,  are  already  established.     Nothing  strikes  an  American 
manufacturer  with  so  much  surprise  as  the  extreme  untidiness 
of  the  large  textile  mills  of  England,  and  the  dreariness  of  the 
factory-towns.     In  this  respect,  however,  it  must  be  confessed 
that  the  managers  of  the  New  England  mills  are  greatly  aided 
by  the  absence  of  smoke,  the  coal  commonly  used  being  anthra- 
cite.    Much  surprise  is  often  expressed  by  our  foreign  visitors 
at  the  amount  of  decoration  permitted  in  the  fitting  of  station- 
ary and  locomotive  engines,  and  in  much  of  our  machineiy; 
but,  bad  as  the  taste  displayed  may  sometimes  be,  it  is  neverthe- 
less a  fact  that  such  engines  or  machines  are  better  cared  for 
and  kept  in  better  repair  than  where  no  individuality,  so  to 
speak,  is  permitted.     On  one  of  our  great  railways  the  attempt 
was  not  long  since  made  to  despatch  the  locomotives  as  they 
happened  to  arrive  at  the  central  station,  sometimes  with  one 
and  sometimes  with  another  engine-driver;  but  the  immediate 
and  great  increase  in  the  repair-account  caused  the  corporation 
to  return  very  soon  to  the  customary  plan  of  giving  each  driver 
his  own  locomotive  with  which  he  may  be  identified. 
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The  instruction  of  the  school  also  gives  every  pupil  a  super- 
ficial knowledge,  if  no  more,  of  the  geography  and  resources  of 
the  country,  which  the  universal  habit  of  reading  newspapers 
keeps  up.  Hence  comes  the  almost  entire  absence  of  any  fixed 
character  in  the  labor  of  the  country :  every  boy  believes  that 
he  can  achieve  success  somewhere  else,  if  not  at  home.  No  con- 
gestion of  labor  can  last  long.  The  war  and  the  succeeding  rail- 
way mania  combined  concentrated  population  at  certain  points 
to  a  greater  extent  than  ever  happened  before,  and  it  has  taken 
five  years  to  overcome  the  difficulty ;  but  within  these  five  years 
a  million  new  inhabitants  in  Texas,  half  a  million  in  Kansas, 
and  probably  a  million  and  a  half  added  to  the  population  of 
Nebraska,  Colorado,  Minnesota,  and  the  far  North- West,  indi- 
cate that  the  evil  has  already  found  a  remedy. 

It  is  already  apparent  that  a  very  slight  increase  in  the  de- 
mand for  skilled  workmen  in  certain  branches  of  employment 
would  not  easily  be  met  in  the  Eastern  States,  except  by  draw- 
ing upon  England  and  Germany.  During  the  years  of  depres 
sion,  the  cessation  of  railway-building,  and  the  use  of  the  excess 
of  railway  plant  existing  in  1873,  has  caused  the  dispersion  of 
a  large  portion  of  the  trained  mechanics  and  artisans  who  then 
did  the  work  of  supplying  this  demand ;  but  these  are  not  the 
men  who  have  crowded  the  Eastern  cities,  and  caused  the  ap- 
parent excess  of  laborers  out  of  work :  such  men  have  gone  back 
to  the  land,  or  in  the  new  States  and  Territories  have  found 
other  ways  in  which  to  apply  their  skill  and  energy,  and  they  will 
not  return.  It  may  be  that  the  greatest  danger  to  the  manufac- 
turers of  England  will  not  be  in  our  competition  in  the  sale  of 
goods  in  neutral  markets,  but  in  our  competition  for  the  skilled 
workmen  and  artisans  who  make  these  goods,  when  we  again 
offer  them  equal  or  higher  wages,  and  better  conditions  of  life, 
in  the  work  that  will  very  soon  need  to  be  done  to  supply  the 
increasing  demand  in  our  own  country. 

The  patent  system  may  here  be  cited  also  as  a  factor  in  our 
industrial  system.  It  has  been  carried  to  an  almost  absurd 
extreme ;  so  that  it  is  not  safe  for  any  one  to  adopt  a  new 
method,  machine,  or  part  of  a  machine,  and  attempt  to  use  it 
quietly  and  without  taking  out  a  patent,  lest  some  sharp  person, 
seeing  it  in  use  and  not  published,  shall  himself  secure  a  patent, 
and  come  back  to  the  real  inventor  with  a  claim  for  royalty. 

Manhood  suf&age  —  subject  as  it  is  to  great  abuses,  and  dif- 
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ficult  as  it  has  made  the  problem  of  the  self-govemment  of 
great  cities  where  voters  do  not  meet  each  other,  as  in  the  town- 
meeting,  face  to  face,  but  where  the  powers  of  government  an 
of  necessity  delegated  to  men  of  whom  the  voters  can  hav6 
little  personal  knowledge — yet  works  distinctly  in  the  direction 
of  the  safety,  stability,  and  order  of  the  community.  Outside 
of  two  or  three  of  the  very  lai-gest  cities,  where  there  are  con- 
centrated great  masses  of  illiterate /orei^n-iom  citizens,  it  would 
be  difficult  to  find  a  case  of  serious  abuse  of  the  power  of  taxa- 
tion, except  in  the  South,  since  the  war,  where  the  evil  is  now 
mainly  abated. 

The  easy  acquisition  of  land  throughout  the  country,  under 
simple  forms  of  conveyance,  registered  in  every  county,  gives 
a  motive  to  economy,  and  induces  habits  of  saving  that  are  of 
supreme  importance  in  their  effect  on  society.  In  the  town  in 
which  the  writer  lives,  —  and  in  which  he  himself  can  remem- 
ber the  coming  of  the  first  Irishman  who  became  a  land-owner, 
—  out  of  about  one  thousand  owners  of  real  estate,  over  two 
hundred  are  of  Irish  birth  or  extraction.  The  richest  one 
among  them  came  from  Ireland  in  1846,  a  steerage  passenger. 
He  now  pays  taxes  on  property  of  the  value  of  fifty  thousand 
d()lhii*s,  almost  all  in  real  estate ;  his  son  is  superintendent  of 
the  repairs  of  highways,  and  one  of  the  most  efficient  membeis 
of  the  school  committee. 

During  the  lust  thirty  years,  the  factory  population  of  New 
England  has  j)assed  through  three  phases.     First  came  the  sons 
and  (laughters  of  the  New  England  farmer ;  but,  as  the  sewing- 
machine  and  other  inventions  opened  new  demands  for  women's 
work,  women  of  American  birth  passed  out  to  easier  or  better 
paid  employments,  while  the  men  took  up  other  branches  re- 
quiring more  individual  skill.     Their  places  were  taken  mainly 
by  Irish,  with  a  few  Germans  and  English.     But  as  the  Irish 
saved  their  earnings,  and  as  the  New  England  yeomen  emi- 
grated to  the  richer  lands  of  the  great  West,  they  passed  out 
of  the  mills  to  buy  up  the  deserted  farms  of  the  poorer  North- 
eastern States,  where,  by  their  persistent  industry  and  manual 
labor,  they  achieve  success,  and  gain  a  position  which  satisfies 
them,  but  with  which  the  native  New  Englander  is  no  longer 
contented.     Their  places  in  the  mills  are  now  being  more  and 
more  taken  by  the  French  Canadians,  who,  in  their  new  condi- 
tions and  surroundings,  show  little  of  the  stolid  and  unprogress- 
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Ito  character  which  has  kept  them  so  long  contented  on  their 
little  strips  of  land  on  the  St.  Lawrence  River.  In  the  very  air 
they  breathe  they  seem  to  imbibe  a  new  and  restless  energy, 
while  the  intelligence  shown  by  their  children  in  the  schools 
augurs  well  for  their  future  progress.  On  the  whole,  the  sim- 
plicity of  our  system  of  land-tenure,  and  the  ease  with  which 
small  parcels  may  be  obtained,  must  be  rated  among  the  most 
important  factors  in  considering  our  possible  advantage  over 
other  countries. 

Next  in  our  list  comes  the  savings  bank.  In  1875,  out  of 
the  sixteen  hundred  and  fifty-two  thousand  inhabitants  of 
Massachusetts,  seven  hundred  and  twenty  thousand  were  de- 
positors in  savings  banks  to  the  amount  of  two  hundred  and 
thirty-eight  million  dollars  (£49,000,000).  During  the  late 
years  of  depression  the  deposit  has  decreased  somewhat  in 
amount,  but  the  decrease  has  been  chiefly  owing  to  the  with- 
drawal of  money  for  other  investment,  especially  in  United 
States  bonds.  There  have  been  some  failures  of  banks,  and 
some  losses,  as  might  well  have  been  expected ;  but  they  have 
been  less  than  in  any  other  branch  of  business ;  and  the  savings- 
bank  system  stands  firmly  based  on  well-earned  confidence,  and 
offers  an  easy  means  of  saving  the  smallest  sums  to  every  man, 
woman,  and  child  in  the  State. 

To  these  causes  of  quick  adaptation  to  any  conditions  that 
may  arise,  or  to  any  necessity  for  the  application  of  new  meth- 
ods or  devices,  may  be  added  the  custom,  which  has  almost  the 
force  of  law,  of  an  equal  distribution  of  estates  among  the  chil- 
dren of  the  testator.  Tooh  to  him  who  can  use  them^  is  the 
unwritten  law ;  and  neither  land  nor  capital  can  remain  long  in 
the  possession  of  him  who  cannot  direct  or  use  them  wisely. 
Liberty  to  distribute  is  esteemed  as  important  a  factor  in  our 
body  poUtic  as  liberty  to  accumulate,  even  though  the  liberty 
may  sometimes  lead  to  the  apparent  waste  of  great  fortunes. 

Finally,  it  must  be  held  that  our  freedom  from  the  blood-tax 
of  a  standing  army,  and  the  fact  that  the  proceeds  of  taxation 
are,  on  the  whole,  usefully  and  productively  expended,  are 
among  our  greatest  advantages ;  and  this  is  asserted  with  confi- 
dence, notwithstanding  the  misgovernment  of  some  great  cities, 
and  of  several  of  the  Southern  States.  What  are  these  failures 
but  proofs  of  the  general  confidence  of  the  people  in  local  self- 
government  ?    Great  frauds  and  great  abuses  can  only  happen 
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where  integrity  is  the  common  rule :  where  each  man  distnuts 
his  neighbor,  or  each  town,  city,  or  State  distrusts  the  next,  the 
opportunity  for  fraud  or  breach  of  trust  cannot  occur.  The  use 
of  inconvertible  paper  money  during  late  years  has  not  been 
without  its  necessary  malign  result  upon  the  character  of  the 
people,  and  the  newspapers  are  filled  with  the  fraud  and  cor- 
ruption that  have  come  to  light ;  but  no  newspaper  has  ever  yet 
recorded  one  fact  that  ofifeets  many  frauds.  In  the  great  Bos- 
ton fire,  one  of  the  Boston  banks  lost,  not  only  every  book  of 
account,  but  every  security  and  note  that  was  in  its  vaults, 
amounting  to  over  twelve  hundred  and  fifty  thousand  dollars. 
On  the  morning  after  the  fire,  its  officers  had  no  evidence  or 
record  by  which  any  of  the  persons  or  corporators  who  owed 
it  money  could  be  held  to  their  contracts :  yet,  within  a  veiy 
short  time,  duplicate  notes  were  voluntarily  brought  in  by  its 
debtors,  many  of  whom  knew  not  whether  they  could  ever  pay 
them,  because  the  fire  had  destroyed  their  own  property ;  and 
the  ultimate  loss  of  that  bank,  from  the  burning  of  its  books 
and  securities,  was  less  than  ten  thousand  dollars. 

Our  army  is  but  a  border-police ;  and,  although  its  officers  are 
held  in  honor  and  esteem,  military  life  is  not  a  career  that  very 
many  seek ;  and,  as  time  goes  on,  it  will  become  less  and  leas 
an  occupation  to  be  desired.     Thus  we  are  spared  not  only  the 
tax  for  its  support,  but  the  worse  tax  of  the  withdrawal  of  its 
members  fi-om  useful  and  productive  pursuits.     It  is  in  this 
respect  that  we  claim  our  greatest  advantage  over  the  nations 
of  continental  Europe.     What  have  we  to  fear  from  the  com- 
petition of  Germany,  if  we  really  undertake  to  beat  her  in  the 
neutral  markets  which  we  can  reach  as  readily  as  she  can? 
For  a  little  while  the  better  instruction  of  her  merchants,  in 
her  technical  and  commercial  schools,  may  give  her  advantage; 
but  that  can  be  overcome  in  a  single  generation,  or  as  soon  as 
the  need  is  felt  with  us,  as  it  is  now  beginning  to  be  felt.     After 
we  shall  have  supplied  our  present  want  of  technical  education, 
the  mere  difference  between  the  presence  of  her  great  army  on 
her  soil  and  its  necessary  support,  and  the  absence  of  such  a 
tax  on  us,  will  constitute  the  difference  on  which  modern  com- 
merce turns,  when  the  traffic  of  the  world  turns  on  half  a  cent 
a  yard,  a  cent  a  bushel,  or  a  halfpenny  a  pound,  on  the  great 
staples.    No  nation  can  long  succeed  in  holding  the  traffic,  that 
is  handicapped  with  a  standing  army.    The  protection  of  Ger- 
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many  from  our  competition  in  neutral  markets  may  be  offset 
in  our  yet  more  dangerous  competition  for  men.  The  German 
jdready  knows  Texas ;  and,  in  the  one  block  of  sixty  thousand 
square  miles  of  land  by  which  the  State  of  Texas  exceeds  the 
area  of  the  German  Empire,  we  offer  room  and  healthy  condi- 
tions of  life  for  millions  of  immigrants.  And  on  that  single 
square  of  land,  if  they  come  in  sufficient  numbers,  they  can 
raise  as  much  cotton  as  is  now  raised  in  the  whole  South, — that 
b  to  say,  five  million  bales;  and  as  much  wheat  as  is  now  raised 
in  the  whole  North,  that  is  to  say,  four  hundred  million  bushels,. 
—and  yet  subsist  themselves  besides  on  what  is  left  of  this  little 
patch  that  will  not  be  needed  for  these  two  crops. 

It  will  be  obvious  that  even  the  least  imaginative  cannot  but 
be  moved  by  the  influences  that  have  been  designated,  and  that 
versatility  and  readiness  to  adopt  every  labornsaving  device  will 
not  only  be  promoted,  but  absolutely  forced  into  action,  when 
such  vast  areas  are  to  be  occupied,  and  when  even  the  dullest 
boy  is  educated  in  the  belief  that  he  also  is  to  be  one  of  those 
who  are  to  build  up  this  nation  to  the  full  measure  of  its  high 
calling.  We  may  not  dare  to  boast,  in  view  of  all  we  have 
passed  through ;  but  we  know  that  slavery  has  been  destroyed, 
and  that  the  nation  lives  stronger,  truer,  and  more  vigorous, 
than  ever  bafore.  We  know  that  it  has  been  reserved  for  a 
democratic  republic  to  be  the  first  among  nations  that,  having 
issued  government  notes,  and  made  them  legal  tender,  has  re- 
sumed payment  in  coin  without  repudiation  or  reduction  of  the 
promise.  We  know  that  we  have  paid  a  third  of  our  great 
national  debt  already,  and  that  the  rest  is  now  mainly  held  by 
our  own  citizens.  We  know  that  within  the  lives  of  men  of 
middle  age  now  living  the  nation  will  number  one  hundred 
millions,  and  that,  in  whatever  else  we  may  be  found  wanting, 
we  cannot  long  be  kept  back  in  our  career  of  material  pros- 
perity, which  shall  be  shared  with  absolute  certainty  by  every 
one  who  brings  to  the  work  health,  integrity,  and  energy. 

If  there  is  any  force  in  this  reasoning,  our  competition  with 
other  manufacturing  countries,  in  supplying  neutral  markets 
with  manufactured  goods,  will  not  be  compassed  by  low  rates 
of  wages  paid  to  our  factory-operatives,  or  to  the  working- 
people  engaged  in  our  metal-works  and  other  occupations,  but 
first  by  obtaining  and  keeping  such  an  advanced  position  in  the 
application  and  use  of  improved  tools  and  machinery  as  shall 
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make  high  wages  consistent  with  a  low  cost  of  production; 
secondly,  by  our  ability  to  obtain  the  raw  materials  at  as  low 
or  lower  cost.  Every  employer  knows  that  among  employfc . 
who  are  paid  by  the  piece,  it  is  the  operative  that  gwns  the 
largest  earnings  whose  production  costs  the  least,  because  under 
the  control  of  such  operatives  the  machinery  is  most  effectively 
guided  during  working-hours.  As  it  is  with  single  operatives, 
so  it  is  with  large  masses,  —  if  well  instructed,  and  working 
under  the  incentives  to  industry  and  frugality  that  have  been 
named,  their  large  product  will  earn  for  them  ample  wages,  and 
yet  result  in  low  cost  of  labor  to  the  employer.  Such  work- 
men never  have  any  "  blue  Monday."  The  workman  who  in 
this  country  habitually  becomes  intoxicated  is  soon  discharged; 
and  his  place  is  filled  by  one  who  respects  himself,  and  values 
his  place  too  much  to  risk  his  position  in  dissipation. 

('()nii)etition  with  England  in  supplying  the  markets  of  Asia, 
Afri(!a,  and  South  America  with  cotton  goods,  is  now  perhaps 
the  best  criterion  by  which  to  gauge  our  ability  to  compete  in 
oth(4-  branches  of  manufacture.  It  has  been  often  assumed  in 
En<rland,  that  the  increasing  shipments  of  cotton  goods  from 
this  country  have  been  forced  by  necessity,  and  merely  con- 
sisted of  lots  sold  below  cost  as  a  means  of  obtaining  ready 
money;  but  there  is  no  ground  whatever  for  this  general  as- 
sumption, even  though  some  small  shipments  may  have  been 
made  at  first  with  this  view.  Our  export  of  cotton  fabrics 
amounts  as  yet  to  but  seven  or  eight  per  cent  of  our  produc- 
tion, and  is  but  a  trifle  compared  to  that  of  Great  Britain ;  but 
it  is  not  made  at  a  loss,  and  it  constitutes  a  most  important 
ch'incMit  in  the  returning  prosperity  of  our  cotton  mills.  The 
goods  exported  are  mostly  made  by  strong  and  prosperous  co^ 
poralions,  paying  regular  dividends.  They  consist  mainly  of 
coarse  sheetings  and  drills,  and  are  sold  by  the  manufacturers 
to  mercliants,  who  send  them  to  China,  Africa,  and  South 
America,  in  payment  for  tea,  silk,  ivory,  sugar,  gums,  hides,  and 
wool.  They  are  not  made  by  operatives  who  earn  less  than  the 
recent  or  present  rates  of  wages  in  England;  but,  in  most  de- 
partments of  the  mills,  by  those  who  earn  as  much  or  more. 
This  competition  had  been  fairly  begun  before  the  late  war  in 
this  country,  but  it  is  now  continued  under  better  conditions. 
The  mills  of  New  England  are  now  relatively  much  nearer  the 
cotton  fields  than  they  were  then,  owing  to  through  connections 
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bj  rail.  Prior  to  1860  substantially  all  the  cotton  went  to  the 
seaports  of  the  cotton  States,  and  from  there  the  cost  of  mov- 
iiig  it  to  the  North  or  to  Liverpool  varied  but  little  ;  but  at  the 
present  day  a  large  and  annually  increasing  portion  of  the  cot- 
ton used  in  the  North  is  bought  in  the  interior  markets,  and 
carried  in  covered  cars  directly  to  the  mills,  where  the  bales  are 
delivered  clean,  and  much  more  free  from  damage  and  waste 
than  those  which  are  carried  down  the  Southern  rivers  on  boats 
and  barges,  dumped  upon  the  wharves,  and  then  compressed  to 
the  utmost  for  shipment  by  sea. 

In  proof  that  this  advantage  is  an  actual  one,  the  following 
example  may  be  cited:  A  contract  has  just  been  made  in  this 
city  for  the  transport  of  a  large  quantity  of  cotton  from  Texas 
to  Liverpool,  at  the  rate  of  $1.10  per  hundred  pounds,  —  the 
proportion  assigned  to  the  land  carriage  being  seventy  cents ; 
to  transhipment  in  Boston  and  to  the  steamship,  forty  cents ; 
the  rate  of  marine  insurance  is  three-eighths  per  cent ;  and  the 
cost  of  handling  in  Liverpool,  and  transportation  to  Manchester, 
not  less  than  a  quarter  of  a  cent  per  pound.  Bargains  may  be 
made  to  bring  cotton  from  the  same  point  in  Texas  to  the  prin- 
cipal factory  cities  of  New  England,  at  the  rate  assigned  to  the 
land  carriage,  namely,  seventy  cents  per  hundred  pounds.  This 
cotton  is  brought  from  the  interior  towns  of  Texas  to  Boston, 
and  cannot  be  carried  to  Liverpool  by  way  of  Galveston  or  New 
Orleans  so  cheaply,  else  it  would  not  come  this  way.  Assuming 
the  bale  to  weigh  five  hundred  pounds,  at  ten  cents  a  pound, 
we  have  the  following  comparative  cost :  — 

Lowell. 

Cost  of  cotton  in  Texas,  500  pounds  at  10  cents,  including 
all  local  charges 950  00 

i^ight  to  Lowell  in  a  covered  locked  car,  in  which  the  cot- 
ton is  protected  from  rain,  mud,  and  other  causes  of  waste, 
afc  70  cents  per  100 3  50 

Total $53  50  10  70 

Lancashire. 

^  pounds  at  10  cents,  including  all  local  charges         .        .  $50  00 

^ight  from  Texas  to  Liverpool,  at  $1.10  per  100  pounds     .  5  50 

hwurance  at  three-eighths  per  cent  on  $56 21 

^I^'^hipment  in  Liverpool,  and  freight  to  Lancashire,  one- 

foorth  cent 1  25 


Total $56  96  11  39 


ildvantage  of  Lowell  over  Lancashire  .....  69 
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There  may  be  chftngee  in  the  xmtes,  bat  it  does  not  seem  prob- 
able that  the  relation  of  the  land  to  the  ocean  can  be  mxiA 
changed ;  and  it  wonld  therefore  appear  that  the  New  Englanl 
manufacturer  will  have  a  permanent  advantage  in  the  price  of 
American  cotton  of  any  given  grade,  varying  from  six  to  eigU 
per  cent,  as  the  price  of  cotton  may  vary  from  twelve  to  nini 
cents  per  pound ;  and  this  advantage  may  be  equal  to  twentf- 
five  to  fifteen  per  cent  in  ability  to  pay  wages,  as  the  cost  of 
labor  varies  from  a  quarter  to  a  third  in  the  total  cost  of  cotin 
and  medium  goods,  such  as  constitute  the  chief  part  of  the  da* 
mand  of  the  world. 

It  may  be  said  that  this  proves  too  much,  and  that  the  cottoa 
spinners  of  the  Southern  States  will  have  the  same  relative  ad- 
vantage over  New  England.  Let  this  be  freely  admitted :  m 
are  treating  the  question  of  the  future  supremacy  of  the  Ukitid 
States  in  the  manufacture  as  well  as  the  growth  of  cottoi; 
and  if  the  future  changes  in  population,  wealth,  and  conditm 
of  the  different  sections  of  this  country,  shall  in  the  futon 
cause  the  increase  of  spindles,  especially  in  coarse  fftbrics,  to  bi 
planted  in  the  healthy  hill  country  of  Northern  Georgia,  Eastern 
Tennessee,  and  the  Carolinas,  it  will  simply  be  the  greater  evi- 
dence  that  natural  laws  are  paramount.  If  Georgia  has  twioe 
the  advantage  over  Lancashire  that  New  England  now  poa- 
sesHes,  it  will  only  be  the  fault  of  the  people  of  Georgia  if  Umj 
do  not  reap  the  benefit  of  it. 

It  has  been  stated  that  our  present  rates  of  wages  in  our  cot* 
ton  factories  are  higher  than  they  were  in  1860,  and,  with  ooi 
increasing  prosperity,  they  will  tend  to  advance ;  but  at  the 
same  time  the  cost  of  the  labor  in  the  finished  fabric  hoM  ben 
reduced  by  the  greater  productive  power  of  the  maehinery.  Tta 
fabrics  upon  which  by  far  the  largest  part  of  the  spindles  and 
looms  of  the  country  are  operated  may  be  divided  substantially 
into  the  following  classes :  — 

1st,  The  printing-cloth,  twenty-eight  inches  wide  and  aeveft 
yards  to  the  pound.  ^  The  cost  of  mill  labor  in  making  thii 
fabric,  including  the  salaries,  wages,  or  earnings  of  every  000 
employed,  is  now  less  than  one  cent,  or  a  halfpenny,  a  yard. 

2d,  The  heavy  sheeting,  thirty-six  inches  wide,  and  the  heal/ 
drill,  thirty  inches  wide,  both  weighing  two  and  three-fouidi 
to  three  yards  to  one  pound.  The  cost  of  mill  labor  in  maldog 
these  fabrics  is  about  one  and  one-fourth  cents  per  yard. 
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3d,  Shirtings  and  sheetings,  thirty  to  thirty-six  inches  wide, 
Nos.  20  to  80  yarns,  weighing  three  to  four  yards  to  a  pound. 
The  cost  of  mill  labor  in  these  goods  is  from  one  and  a  half  to 
two  cents  per  yard. 

4th,  The  fine  sheeting  or  shirting,  thirty  to  forty  inches 
wide.  No.  30  to  40  yarn,  weighing  three  to  four  yards  to  the 
pound.  The  cost  of  mill  labor  in  these  goods  is  from  one  and 
a  half  to  three  cents  per  yard. 

5th,  Fabrics  of  a  similar  kind  to  the  above,  from  one  to  three 
yards  wide. 

6th,  Heavy  cotton  duck,  cotton  grain-bags,  cotton  hose,  and 
other  special  articles. 

7th,  Blue  denims,  stripes,  tickings,  brown  denims  and  duck, 
and  other  heavy  colored  goods,  substantial  ginghams,  cotton- 
ades,  and  other  fancy  woven  fabrics  of  medium  or  heavy  weight. 

These  seven  classes  comprise  more  than  ninety-five  per  cent 
of  our  cotton  fabrics  in  weight ;  to  them  are  to  be  added  lawns, 
woven  fabric  of  light  weight  for  dresses,  and  spool-cotton. 

In  respect  of  one-half  of  these  fabrics,  being  those  of  the 
heavier  grade,  our  proximity  to  the  cotton  field,  computed  at 
not  less  than  half  a  cent  per  pound,  oftener  three-quarters,  will 
enable  the  New  England  manufacturer  to  pay  from  twenty  to 
thirty  per  cent  higher  wages,  and  yet  to  make  the  goods,  other 
things  being  equal,  at  the  same  cost  as  his  competitor  in  Lan- 
cashire. On  a  large  portion  of  the  other  kinds,  this  advantage 
in  the  cost  of  cotton  would  be  ten  to  twenty  per  cent. 

The  natural  advantages  cannot  work  immediate  results:  the 
ways  and  means  of  a  great  commerce  cannot  be  improvised  in 
a  year,  hardly  in  a  generation.  Much  depends  on  the  wisdom 
of  our  legislators  in  framing  the  acts  under  which  our  taxes  are 
collected,  whether  customs  or  excise,  and  yet  more  upon  our 
adherence  to  a  specie  basis  in  our  currency  ;  but  in  the  long-run 
the  only  reason  why  we  shall  not  assume  a  constantly  increas- 
ing share  in  the  cotton  manufacture  of  the  world  will  be  the 
free  choice  that  our  country  offers  for  other  occupation  of  a 
more  profitable  or  more  desirable  kind. 

Reference  has  been  made  to  the  small  proportion  of  fine  spin- 
ning in  the  United  States.  Within  the  last  few  years  great 
progress  has  been  made  in  spinning  and  weaving  fabrics  of  Nos. 
60  to  100,  such  as  lawns  and  fine  dress-goods,  and  also  in  spin- 
ning fine  yarn  for  spool-cotton.    In  the  latter  direction,  yarns 
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as  fine  as  No.  120  are  now  spun  on  tbe  ring  spinning-frame,  i 
machine  invented  in  this  country,  and  more  used  than  any 
other  for  warp  spinning,  and  now  being  adopted  in  Europe. 
Yams  as  fine  as  550  are  spun  on  mules  for  three-cord  sewing- 
cotton,  and  for  experiment  much  finer  counts  have  been 
reached.  It  has  often  been  alleged  that  fine  yams  could  not 
be  as  well  spun  in  the  United  States  as  in  England,  owing  to 
the  dry  and  electrical  conditions  of  the  atmosphere  during  a 
considerable  part  of  the  year.  This  difficulty  has  existed  in 
some  degree,  although  not  so  as  to  preclude  fine  work  if  it  had 
been  profitable  to  undertake  it ;  but,  as  far  as  this  difficnlt; 
existed,  it  has  lately  been  entirely  removed  by  the  invention  of 
a  very  simple  and  inexpensive  apparatus  for  moistening  the  air 
with  the  finest  spray  of  pure  cold  water,  by  which  method  tbe 
air  of  a  spinning  or  weaving  room  may  be  kept  at  any  desired 
degree  of  humidity  in  the  dryest  day,  so  that  the  adverse  effect 
of  electricity  is  entirely  overcome. 

Whenever  the  condition  and  extension  of  our  market  will 
warrant  the  undertaking,  there  is  now  no  obstacle^  to  our  manu- 
facturing any  variety  of  cotton  fabric  that  is  in  demand,  either 
coarse  or  fine. 

The  following  examples  will  give  an  adequate  idea  of  the 
construction  and  general  appearance  of  American  cotton  facto-    i 
ries,  and  of  the  dwelling-places  of  the  operatives :  — 

[The  completed  work  will  be  illustrated  with  steel  engravings 
of  several  of  our  best  mills.] 

The  following  examples  will  give  an  adequate  idea  of  the 
mode  of  construction  of  American  cotton  machinery  and  other 
apparatus  connected  with  cotton  mills,  nearly  all  the  diagrams 
being  of  machines  that  are  in  some  respects  peculiar  to  this 
country.  [In  the  completed  work  diagrams  and  descriptions 
will  be  given  of  such  macliines  as  the  following.] 

The  Kitson  opener;  Whitehead  &  Atherton  lapper;  Foss  A 
Peavey  card  ;  Whitin  Machine-shop  card  (self-stripper)  ;  Saoo 
Water  Power  Company  roving-frame ;   Sawyer  ring  scpinning- 
frame ;  Whitin  ring  spinning-frame ;  Fales  &  Jenks  Manufac- 
turing Company  Rabbeth  spinning-frame ;  Mason  mule ;  Lowell 
slasher;    Lewiston  warper;  Lyall  loom  (wide);  Empire  loom 
(fast)  ;  Knowles  loom  (fancy)  ;  Blake  pump ;  Parmelee  auto- 
matic sprinkler;  Fales  &  Jenks  Manufacturing  Company  rotaiy 
pump;  Holyoke  Machine-shop  water-wheels;  Grarland  moistenar. 
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It  is  suggested  that  the  complete  work,  of  which  this  publi- 
cation is  a  specimen,  may  be  made  more  complete  in  the  depart- 
ment of  cotton  and  cotton  manufacturing,  if  persons  interested 
will  communicate  additional  information  or  suggestion  to  the 
undersigned.  E.  A. 

Boston,  October,  1879. 


[From  "  The  American  Architect  "  of  Sept.  20, 1879.] 

THE  VIBRATION  OF  MILL  BUILDINGS. 

BosTOir,  September,  1879. 
To  THE  Editor  of  the  Americax  Architect. 

Dear  Sir^  —  Assuming  that  a  large  factory  or  machine-shop  is  to 
be  constructed  upon  the  slow-hurning  principle,  with  open  timbers, 
plank  floors,  deck  roof,  dbc,  there  remain  other  points  to  be  consid- 
ered, which  do  not  appear  to  have  yet  received  sufficient  attention 
from  either  the  mill-engineer,  the  professional  architect,  or  the  builder. 

In  many  of  the  existing  mills,  even  of  apparently  the  best  con- 
struction, there  is  a  great  tendency  to  vibration  ;  and  in  some  of  the 
mills  that  are  high  and  narrow,  the  vibration  is  very  great.  "When 
it  is  considered  that  the  lateral  motion  which  constitutes  this  vibra- 
tion has  been  imparted  to  the  whole  structure,  and  that  it  causes  a 
pressure  of  ever}*  bearing  in  the  mill,  first  on  one  side  and  then  on 
the  other,  it  will  be  obvious  that  a  great  deal  of  power  must  be 
wasted,  not  only  to  induce  this  motion,  but  also  to  overcome  the 
additional  friction  caused  by  it,  especially  in  heavy  bearings. 

If  the  common  method  of  constructing  a  factory  be  considered,  its 
faults  may  be  apparent,  and  possibly  the  remedy.  Assume  an  ordi- 
nary mill,  350  to  500  feet  by  72  feet,  four  or  five  stories  high,  with 
towers  to  brace  the  centre  only ;  throughout  the  greater  part  of  the 
length  the  section  showing  two  rows  of  posts  and  two  side  walls,  with 
no  brace  whatever  to  prevent  them  from  3'ielding  or  bending  in  some 
degree  either  way.  There  are  mills  within  our  knowledge  in  which 
a  pall  of  water  two-thirds  full  cannot  be  set  upon  the  upper  floor 
-without  slopping  over ;  others  in  which  gas-pendants  will  sway  from 
side  to  side  more  than  two  inches.  One  mill  was  lately  inspected,  of 
unusually  good  construction,  built  of  stone,  with  arched  brick  floors, 
four  stories  high,  carrying  very  heavy  machinery  for  working  flax. 
On  the  first  floor  of  the  mill  it  was  observed  that  the  gas-pendants 
hung  from  the  second  floor  had  a  very  marked  swing  fVom  side  to 
side.  We  hsve  the  record  of  another  large  mill  construction  with 
.  iron  beams,  in  which,  before  the  machiner}'  could  be  operated  with 
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any  saccess,  it  became  necessary  to  pat  wooden  beams  under  the 
iron,  and  to  lift  the  iron  from  the  brick  walls  so  that  all  the  bearings 
should  come  upon  the  wood. 

This  vibration  has  been  attributed  chiefly  to  the  motion  of  the 
looms ;  and  it  is  now  customary  to  place  looms  across  the  mill,  and 
not  lengthwise,  and  also  upon  a  lower  floor,  as  far  as  possible.  In 
some  cases  one-half  the  looms  are  operated  at  a  little  lower  speed 
than  the  other  half,  in  order  to  avoid  a  synchronous  movement  of  the 
lathes ;  but  there  are  many  other  causes  of  vibration,  even  in  the 
rotary  motions  of  other  machines  and  of  the  shafting,  pulleys,  and 
belts.  "Wherever  there  is  friction  there  is  a  cause  of  vibration  ;  and 
when  it  is  necessary  to  construct  a  mill  or  workshop  above  one  stoiy 
in  height,  a  remedy  must  be  sought  in  the  method  of  construction. 

Mill  construction  appears  to  have  been  considered  more  with  ref- 
erence to  the  support  of  dead  weight  than  to  stiffness  or  absence  of 
vibration.  In  point  of  fact,  the  dead  weight  to  be  sustained  in  a 
cotton  or  woollen  mill  is  very  little.  If  we  take  as  an  example  a  mill 
of  32,000  cotton  spindles  on  No.  24  yarn,  the  floor  space  and  dead 
weight  of  the  machinerj^  omitting  openers  and  pickers,  which  would, 
almost  as  a  matter  of  course,  be  placed  upon  a  concrete  floor  in  a 
separate  building,  would  be  substantially  as  follows :  — 

COMPUTATION  FOR  A  COTTON  MILL  OF  32,000  SPINDLES. 

No.  24  Yarn. 


6  Lappers 

240  36-lnch  Cards 

2  Doublcre 

12  R.  W.  Ueads 

21  Drawing 

86  Rov'inK  Frames 

00  bp1nninKFrarne8,176 

Spindles  each  .... 

24  Mules,  672  tips,  each 

8  Spoolers 

6  Warpers 
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8  Drawing-in  Frames. 
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The  greatest  concentration  of  weight  is  immediately  under  the 
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slashers ;  and,  as  the  floor  reserved  aronnd  the  slashers  is  used  to  pile 
loaded  yam-beams  upon,  the  weight  at  this  point  is  relatively  much 
more  than  the  figures  show. 

A  mill  floor  constructed  in  the  usual  manner  would  consist  of 
beams   12  by  14  inches  in  one   or  two  parts,  8  feet  on  centres, 
3-inch  plank,  IJ-inch  top  floor.     The  material  would  usually  be  hard 
pine  and  spruce ;  this  would  be  substantially  equivalent  to  6  inches 
of  wood  of  uniform  thickness.     Spruce  weighs  30  pounds  per  cubic 
foot ;  Georgia  pine,  48  pounds.     On  these  figures  the  floor  described 
would  be  equal  to  19^  pounds  weight  to  each  superflcial  foot  of  floor 
surface.     If  |-inch  mortar  were  used  between   the  floors,  it  would 
add  about  6  pounds  per  square  foot,  —  making  25^  pounds  in  all. 
The  total  weight  of  floor  and  load  is,  therefore,  from  50  to  60  pounds 
per  foot  of  surface  in  the  principal  departments  of  the  mill.     If  the 
load  be  multiplied  by  8,  the  standard  of  the  beams  would  be  to  bear 
a  breaking  strain  of  250  pounds  per  foot  of  suiface,  or  50,000 
pounds  on  each  ^ beam  25  feet  long,  supporting  4  feet  of  floor  on 
each  side  of  the  centre,  —  200  square  feet  per  beam.     (An  actual 
weight  equal  to  this  was  lately  found  in  a  warehouse  used  for  storing 
cheese.)     The  weight  of  the  floor  itself  would  be  distributed  about 
in  the  proportion  of  7  pounds  in  the  beams,  and  12^  pounds  in  the 
plank  and  boards  of  the  floor.     These  figures  would  be  varied  a  little, 
according  to  the  kind  of  timber  and  plank  used.     In  a  mill  72  feet 
wide  in  the  clear,  with  two  rows  of  posts,  the  beams  must  each  be 
a  little  more  than  24  feet  long;  and  it  is  obvious  that  there  must 
be  a  very  great  proportionate  weiglit  on  the  centre  of  each  beam, 
and  therefore  a  tendency  to  sag  in  the  middle.     What  that  means  in 
respect  to  the  adjustment  of  shafting,  and  the  operation  of  machine- 
ry, every  manufacturer  knows  to  his  cost  and  trouble. 

How  to  stiffen  the  beams  without  exposing  iron  truss-rods,  such  as 
are  commonly  used,  to  the  action  of  fire,  —  as  the  combustion  of  the 
contents  only  of  almost  any  room  of  a  textile  factory  would  heat 
truss-rods  so  as  to  make  them  useless,  and  would  probably  heat  and 
destroy  iron  beams,  —  would  seem  to  be  a  suitable  question. 

The  problem  is,  how  to  get  the  strength  of  iron  and  the  slow  burn- 
ing of  a  heavy  wooden  beam.  Objections  are  made  by  some  engi- 
neers to  composite  beams  of  iron  and  wood ;  and  it  is  not  desirable 
to  reduce  the  substance  of  the  wood  more  than  one-half,  —  that  is, 
not  to  have  either  of  the  two  parts  of  a  beam  much  thinner  or  more 
combustible  than  the  floor. 

It  is  alleged  that  the  weight  upon  a  floor  sustained  by  a  composite 
or  '^  flitch  "  beam  will  rest  either  on  the  iron  or  on  the  wood,  and 
cannot  be  brought  upon  both  together.  If  your  correspondents  have 
any  data  upon  this  point,  it  would  be  interesting  to  the  mill  construo- 
tors  to  know  them. 
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It  has  been  suggested  that  a  factory  may  be  braced  with  inside 
rods  ;  but  it  is  desirable  to  avoid  rods,  because  of  their  tendency  to 
collect  lint. 

The  equivalent  of  the  knees  used  in  the  construction  of  a  ship  has 
been  suggested  ;  but  it  is  desirable  not  to  tie  the  beams  to  the  walls, 
so  as  to  prevent  the  ends  rolling  out  of  their  bearings  in  case  they 
break  or  bum  one  at  a  time. 

Buttresses  would  doubtless  serve  a  good  purpose,  but  they  are 
somewhat  objectionable  if  deep  enough  to  obstruct  light  in  the  lower 
stories. 

Our  problem  therefore  is,  how  to  construct  the  walls,  either  solid 
or  hollow ;  how  to  brace  the  posts ;  and  how  to  construct  the  beams 
so  as  to  give  the  utmost  stiffness,  and  so  as  to  avoid  vibration. 

Tbere  are  problems  not  yet  solved  in  respect  to  the  construction 
of  the  frames  of  machinery  as  well  as  of  the  mills,  that  would  per- 
haps repay  scientific  study  with  a  view  to  avoiding  vibration,  —  a 
familiar  example  of  the  unscientific  use  of  material  being  the  original 
use  of  stone  sleepers  on  the  Lowell  Railroad. 

The  problem  of  rightly  combining  wood  and  metal  in  the  frame- 
work of  rapidly  moving  machinery,  and  wood,  metal,  brick,  or  stone 
in  the  construction  of  the  factory,  appears  to  offer  a  wide  field  for 
saving  in  power,  friction,  wear,  and  waste. 

These  points  are  stated  as  indicating  some  of  the  points  that  might 
be  well  considered  by  the  student  of  industrial  architecture^  and 
every  attempt  at  architectural  effect  must  be  absolutely  subordinate 
to  them.  The  only  true  effect  that  can  be  rightly  aimed  at  must  be 
that  which  gives  expression  to  these  considerations  of  safety  and 
utility.  E.  A. 


Boston,  Dec.  15, 1879. 
Ambrose  Eastman,  Esq.,  Secretary, 

Dear  8ir^  — The  oflficial  statement  of  the  export  of  cotton  fabrics 
for  the  fiscal  5'ear  ending  June  30,  1879,  should  be  Increased  in  the 
sum  of  about  a  million  seven  hundred  thousand  dollars,  making  that 
3'ear  the  largest  of  record. 

The  change  occurs  because  a  correction  of  the  figures  compiled 
in  the  Bureau  of  Statistics  in  Washington  has  been  made  by  a  com- 
parison with  the  import  figures  at  Ottawa,  Can. 

This  correction  had  been  made  at  my  suggestion,  during  previous 

years,  but  was  overlooked  this  year.    The  attention  of  the  authorities 

has  been  frequently  called  by  the  Chief  of  the  Bureau  of  Statistics 

to  the  inadequac}'^  of  the  export  statement  in  respect  to  Canada. 

Yours  truly, 

EDWARD  ATB:INS0N. 


REPORT 


or 


somf:  tests  of  strength  of  materials, 


MADB  AT 


United  States  Arsenal j  Watertoumy  Afass.^  upon  ^OO-tone 

Testing  Machine. 


TsmV    rOB,   TKICSIJLB    StRINOTH    of    FoURTBBN    RoUKD    BaBI    of    SlSMBXa-MABTIN    Stsbl, 
MAXUFACTITBBD  BT  BSHJAMIV  ATHBB  &  Co.,  NBWABK,   N  JT.  ;    FINI8BBD    BY  AMBS  CO., 

CmcoPBB ;  U8BD  FOR  Stbbl  Shafting  bt  Jambs  W.  Cumnock,  Agent  Dwight  Mahu- 
factubino  Co.,  Chicofbb,  Mabb. 


No. 

of 

Spee. 

Part  Tested 

I. 

Elastic 

Limit, 

lbs.  per 

Sq.  In. 

Permanent  Set 
under  loads  of 

UlUmate 
Tensile 

Strength, 
lbs.  per 
Sq.  In. 

Total 
Elonga. 
tlon 
after 
frac- 
tured. 

Reduced 
Diameter 

at 
Fracture. 

Length. 

DU. 

Sectional 
Area. 

50,000 
lbs.  per 
Sq.  In. 

In. 

60,000 
lbs.  per 
Sq.In. 

Inches. 

Inches. 

Sq.  In. 

In. 

Inches. 

9.748 

1.048 

2.133 

46,000 

.008 

93.790 

1«% 

1.36 

9.746 

1.648 

2.183 

44,000 

.004 

.114 

13.973 

2.798 

6.1487 

44,000 

.OOli 

13.968 
12.600 
12.493 

2.798 
2.040 
2.646 

6.1487 
6.4988 
6.4088 

45,000 
above 

48,000 
above 

47,000 

12.490 

2.4 

4.6289 

50,000 

12.601 

2.4 

4.6299 

52,000 

12.498 

2.162 

8.6878 

62,000 

.075 

10 

12.606 

2.162 

3.6378 

60,000 

.083 

11 

12.878 

1.804 

2.666 

46,000 

13 

12.881 

1.802 

2.6604 

49,000 

.002 

.144 

18 

9.782 

1.402 

1.6438 

66.000 

.119 

94.440 

17.6% 

1.08 

14 

9.740 

1.404 

1.6482 

56,000 

.107 

93.070 

M.fl% 

1.08 

Remarks. — Specimen  No.  11  took  permanent  set  with  46,000 
pounds  to  a  square  inch,  of  .002  of  an  inch,  which  was  not  increased 
till  52,000  pounds  to  a  square  inch  were  reached,  permanent  set  then 
being  .003  of  an  inch ;  and  this  was  not  increased  till  58,000  pounds 
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to  a  square  inch  were  reached,  when  specimen  elongated  rapidly.    A 
characteristic  feature  of  all  the  above  specimens  is,  thej  \ield  bat 
slightly  until  a  load  considerably  above  the  elastic  limit  is  applied. 
Fine  granular  appearance  at  fractures. 


M-^>--< 


■^■'^<--    ^■'^T-.i' 


r'^>:i#5pii¥% 


GBNERAL  TOBH  OF  0PBCnUV0. 


Tkst  kok  Tensile  Strength  op  our  Bar  of  best  Nashua  Irok. 

[Specimen  turned  down  from  25i''  bar.] 

L<'np:tli 9.604  in. 

DiaiiKMcr 1.654  in. 

Snrl.ionjil  area 2.1486  pounds  to  ?q.  in. 

Elastic  limit 25,000  pounds  to  sq.  in. 

P<a-inancnt  sot,  load  20,000  pounds  to  sq.  in.        .026  in. 

rcriiianent  set,  load  27,000  pounds  to  sq.  in.        .046  in. 

Permanent  set,  load  00,000  pounds  to  sq.  in.        .091  in. 

Ultimate  tensile  strength        ....  49,150  pounds  to  sq.  in. 

Total  (»lon.ij:ati()n  after  fractured     .        .        .  28.9  per  cent. 

Diameter  reduced,  point  of  fracture      .        .      1.S5  in. 

ApiMMirance  at  fracture fibrous. 


To  injiki*  a  comparison  of  the  relative  values  of  the  Nashua  iron 
and  the  Siemens-Martin  steel  for  use  as  shafting,  beyond  the  above 
tests  of  tensile  strength,  it  is  necessary  to  determine  the  torsional 
Htr(MiL!;th.  The  4()()-tons  testing-machine  is  at  present  unprovided 
with  apparatus  lor  torsional  strains. 

Professor  J.  K.  Denton,  of  Stevens  Institute  of  Technologj',  kindly 
furnished  me  with  data  of  tests,  which  they  had  made  of  wrought 
iron  and  carbon  steel,  with  tensile  strength  and  limit  of  elasticity 
ami  elongation  nearly  the  same  as  in  above  tests.  The  data  fur- 
nished was  from  specimens  §  inch  diameter  and  .798  inch  diameter. 
Making  a  direct  comparison,  by  using  the  theoretical  relations  of 
**  the  cubes,*'  we  have  as  the  torsional  strength  of  specimens  1.65 
inches  diameter :  — 


BlMtie  Limli  fiir 
Torsion. 


UlUmate  TorBlonal 
Strength. 

Siemens-Martin  steel.        .        .        .    6,428  foot-pounds.      244  foot-poundAi 
Nasliuairon 1,894         *'  662 


€t 


These  results  are  intended  only  as  an  approximate  comparison  ;  an 
actual  test  of  the  specimens  for  torsion  might  not  justify  some  of  my 
assumptions,  which  in  the  instance  were  obliged  to  be  made. 


( 
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Twenty  circalar  Phoenix  colnnms  have  recently  been  tested  with 
strains  of  compression. 

Dimensions  of  columns,  about  8.04  inch  external  diameter,  10  inch 
diameter  through  rivets  in  flanges,  4  segments.  Sectional  area,  about 
12  square  inches. 

Lengths  varying  from  28  feet  down  to  8  inches. 

The  ultimate  crushing  strength  of  the  8-inch  columns  was  682,000 
pounds ;  and  for  the  28-feet  columns  the  ultimate  strength  was 
420,000  pounds. 

Independently  of  showing  the  uniformly  high  sustaining  strength 
of  these  columns,  the  experiments  were  highly  interesting,  as  devel- 
oping the  fact  that  "Gordon's  Formula,"  which  has  long  been  em- 
ployed in  proportioning  columns  in  important  structures,  does  not 
give  the  true  strength  of  the  columns ;  the  ultimate  strength  found 
by  experiments  being  in  excess  for  long  columns  of  the  computed 
strength.  After  the  columns  were  considorabl}'  bont,  they  would  still 
sustain  a  higher  load  than  most  specifications  call  for  in  straight  ones. 

The  above  report  is  made  at  the  suggestion  of  Edward  Atkinson, 

£sq.,  to  be  presented  to  the  Cotton  Manufacturers'  Association  for 

its  consideration. 

Respectfully  submitted. 

JAMES  £.   HOWARD. 
James  W.  Cumnock,  Agent  Dwight  M/^g  Co. 


[No.  28.1 

E.E.  COTTON  MANTJFAOTDBEES'  ASSOClffllON. 


PEOCEEDINGS 


IFTEENTH   ANNUAL   MEETING, 


HELD  AT  BOSTON  APRIL  28,  1880. 


CATALOGUE  OF  MRM.HEUS. 


BOSTON : 
FRANKLIN  PRESS :   ItAND,  AVERY,  &.  CO.. 

IIT    PRANKLI.f    STUF.ET. 

1880. 


BOARD  OF  GOVERNMENT. 

1880. 


PRESIDENT. 


JOHN   KILBURN 


Lowell,  Mass. 


VIOE-FRESIPENTS. 

WILLIAM  F.   GOULDING     ....        Lkwiston,  Mk. 
CHARLES  NOURSE Woonsockkt,  R.I. 


DIRECTORS. 


HERVEY  KENT 
DAVID  J.  JOHNSTON  . 
CHARLES  L.  LOVERING 
RICHARD  GARSED 
WILLIAM  H.  JENNINGS 


Exeter,  N.H. 
cohoes,  n.y. 
Taunton,  Mass. 
Philadelphia,  Penn. 
Fall  River,  Mash. 


AUDITOR. 

HENRY  D.  SULLIVAN  ....        Salem,  Mass. 


SECRETARY  AND  TREASURER. 

AMBROSE  EASTMAN Boston,  Mass. 


Offloe  of  the  Association,  Room  68,  Sears  Building,  Boston. 


^Z  ASSOCIATION. 


Tff  «T 


Toik  City. 


'•^'  _  iz^  A    A:»  oi 


w 


.iZL  C     Ax, -7 


A  A  BiTCrr 
A  D.  B^'krr  . 
r  yr;»  I.  Bi:'£-r 
\V  K.  Bar-T»- 
St/yrkU^r:  Bat^ 
F.  F.  Battl*>«  . 
(itftTi^^  W.  Bfran 
John  A.  Beijijett 
Nathan  Bffnt/>n 
John  Birkcrihffa'] 
N.  li.  Bf^nhii  . 
Ilirhiinl  H.  BonltMi 
rhoiiiAH  J.  IV»rrli'n 
f'honiiM  H.  lUmlcn 

111  ('.  Uiiwim   .    . 


ff 


*t* 


*   .-r;^-«_2-a~ 


T*"kfC  .l:r::r.  X.:* 

"  i .  --ci  :  V.  > 

F.  --    V  ..^ 

Wi::ir::ir::i:  L^fr  Co 
B-A'>--M  Mir-f    Co 

Mi5«  c  ::     m:::> 

M^i^h3r:s-  Mill   . 

Slal'rr*^  Mills  . 

Barnard  Maiiut.   Co 
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Arnericau  Print  Works 
M<;tacomet  Mills  . 
Willi rnantic  Linen  Co. 
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Bostoo,  Mass. 
Bafsoo.  llass. 
Bostoo,  Mass. 

Lawrenoe,  Mass. 

WaoTP^an,  Conn. 
Killinghr,  Conn. 
Lowell.  Mass. 

Warp.  Mass. 

Thrw  Rivers,  Ma^^ 
West  Warren,  Ma:^=^ 
LewistoD,  Me. 
Hartford,  Conn. 
Philadelphia,  Penf»' 
I»we]I.  Mass. 
Fall  River,  Mass. 
Woonsocket,  R.I. 
SlaUfrsville,  R.!. 
Mansfield,  Mass. 
Fall  River,  Mass. 
Fall  River,  ^lass. 
Fall  River,  Mass. 
Fall  River,  Mass. 
Willimantic,  Conn. 
Providence,  *R.I. 


ErasttiB  Boyden    .     .     Prescott  Mills Lowell,  Mass. 

Edward  S.  Bradford  .     Hampden  Mills Holyoke,  Mass. 

B.  C.  Brainard     .     .     Glasgow  Co S.  Hadley  Falls,  Ms. 

Lucius  Briggs  .     .     .     Grosvenor  Dale  Co Grosvenor  Dale,  Ct. 

Edward  A.  Brigham Boston,  Mass. 

George  S.  Brown  .     ^ Providence,  R.  I. 

William  A.  Burke Lowell,  Mass. 

William  D.  Cadwell  .    Jackson  Co Nashua,  N.H. 

George  A.  Chace  .     .     Shove  Mills FaU  River,  Mass. 

Jonathan  Chace    .     .     Valley  Falls  Co Valley  Falls,  R.L 

Simeon  B.  Chase  .     .     Tecumseh  Mills Fall  River,  Mass. 

Alfred  D.  Chandler  .     Ocean  Mills Newburyport,  Mass. 

Alfred  Clarke Lowell,  Mass. 

F.  £.  Clarke    .     .     .     Pemberton  Co Lawrence,  Mass. 

Jeremiah  Clark Lowell,  Mass. 

J.  G.  Coburn   .     .     .     Hill  Manuf.  Co Lewiston,  Me. 

Edward  W.  Codman Boston,  Mass. 

Francis  Cogin  .     .     .     Augusta  Factory Augusta,  Ga. 

P.  J.  Congdon      .     .     Providence  Steam  Mill .     .     .  Providence,  R.I. 

A.  G.  Cumnock    .     .     Boott  Cotton  Mills    ....  Lowell,  Mass. 
James  W.  Cumnock,    Dwight  Manuf.  Co.  ....  Chicopee,  Mass. 
John  Cumnock     .     .     Great  Falls  Manuf.  Co.     .     .  Great  Falls,  N.H. 

John  W.  Danielson  .     Quinebaug  Co Providence,  R.I. 

E.  S.  Davis      .     .     .     Continental  Mills      ....  Lewiston,  Me. 

B.  D.  Davol  .  Pocasset  Manuf.  Co.  .  .  Fall  River,  Mass. 
James  C.  Davol  .  .  Pocasset  Manuf.  Co.  .  .  .  Fall  River,  Mass. 
James  Dempsey    .     .    Lewiston  Bleachery  ....  Lewiston,  Me. 

Frederic  Dexter Boston,  Mass. 

George  Dexter      .     .    PeppereU  &  Laconia  Co.'s .     .  Boston,  Mass. 
John  £.  Downes  .     .     Old    Dominion     Cotton    Mills, 

1411  Ross  St Richmond,  Va. 

Greorge  Draper Hopedale,  Mass. 

William  F.  Draper Hopedale,  Mass. 

David  H.  Dyer Fall  River,  Mass. 

William  A.  Eastman,     Ocean  Mills Newburyport,  Mass. 

Charles  L.  Eaton Providence,  R.I. 

Isaac  Eaton Nashua,  N.H. 

John  W.  Farwell .     .     Lisbon  Manuf.  Co Boston,  Mass. 

A.  B.  Field      .     .     .     Pacific  Mills Lawrence,  Mass. 

Herbert  Fisher ! Dedham,  Mass. 

M.  F.  Foster    .     .     .     Langley  Manuf.  Co.      .     .     .  Langley,  S.C. 

J.  Dwight  Francis  Pontoosuc  Manuf.  Co.  .     .     .  Pittsfield,  Mass. 

A.  J.  Gardiner     .     .     Danielson ville  Cotton  Co.  .     .  Danielsonville,  Ct. 

James  G.  Grarland Biddeford,  Me. 


Richard  Graraed    ,.     .     Wingohocking  MiUa      .     .     .  Philadelphia,  Penn. 

George  C.  Gilmore    .     Stark  Mills Manchester,  N.H. 

Charles  J.  Goodwin  .     Indian  Orchard  Mills    .     .     .  Indian  Orchard,  Ms. 

George  M.  Goodwin  .     Tennessee  Manuf.  Co.  .     .     .  NashviUe,  Teun. 

W.  F.  Goolding  .     .     Androscoggin  Mills  ....  Lewiston,  Me. 

David  Gowdey Providence,  R.I. 

James  Grant New  York  City. 

Benjamin  Greene  Cabot  Manuf.  Co Brunswick,  Me. 

Frederick  Grinnell Proyidence,  R.I. 

Z.  D.  HaU Lowell,  Mass. 

H.  P.  Hammett    .     .    Piedmont  Manuf.  Co.    .     .     .  Greenville,  S.C. 

Frank  L.  Harmon West  Warren,  Mass. 

C.  M.  Harris,  jun Oakdale,  Mass. 

Thomas  Haskell W.  Peterboro',  N.H. 

William  Hayes     .     .     Barker  Mill Auburn,  Me. 

John  H.  Higgins Slatersville,  R.I. 

John  Hill    .     .     .     .     Eagle  &  Phoenix  Manuf.  Co.  .  Columbus,  Ga. 

J.  G.  Hill    ....    Lawrence  Manuf.  Co.   .     .     .  Lowell,  Mass. 

J.  P.  Ilillard Fall  River,  Mass. 

Reuben  M.  Hobbs         Pepperell  Co Biddeford,  Me. 

John  Holland  .     .     .    Cocheco  Manuf.  Co.      .     .     .  Dover,  N.H. 

Stephen  Holman Holyoke,  Mass. 

George  W.  Holt,  jun.,    Monohansett  Manuf.  Co.   .     .  Putnam,  Conn. 

Amos  F.  Howard  Dean  Cotton  &  Machine  Co.  .  Taunton,'  Mass. 

Bion  B.  Howard  .     .     Cordis  Mills Millbury,  Mass. 

Henry  S.  Howe    .     .     Pepperell  and  Laconia  Co.  *s  .  Biddeford,  Me. 

W.  H.  Jennings   .     .     Merchants'  Manuf.  Co.     .     .  Fall  River,  Mass. 

D.  L.  Jewell    .     .     .     China,  WebsV,  &  Pemb'ke  M.,  Suncook,  N.H. 
D.  W.  Johnson     .     .     Monadnock  Mills      ....  Claremont,  N.H. 

D.  J.  Johnston      .     .     Harmony  Mills Cohoes,  N.Y. 

George  H.  Jones  .     .     Chicopee  Manuf.  Co.     .     .     .  Chicopee  Falls,  Ms. 

Russell  L.  Jones  .     .     Ascutney  Mills Windsor,  Vt. 

Royal  Kalloch  .     .     .     Tennessee  Manuf.  Co.  .     .     .  Nashville,  Tenn. 

Thomas  W.  Kanada  .     Lewiston  Mills Lewiston,  Me. 

Joseph  H.  Kendrick Providence,  R.I. 

Ilervey  Kent    .     .     .     Exeter  Manuf.  Co Exeter,  N.H. 

L.  E.  Kent ....     Masconomet  Mills     ....  Newburyport,  Mass. 

John  Kilburn  .     .     .     Lawrence  Manuf.  Co.    .     .     .  Lowell,  Mass. 

E.  C.  Kilburn  .  .  .  King  Philip  Mills  ....  Fall  River,  Mass. 
H.  C.  Kimball  .  .  Blackstone  Manuf.  Co.  .  .  Blackstone,  Mass. 
Richard  Kitson Lowell,  Mass. 

Frederick  A.  Leigh Boston,  Mass. 

J.  Ivers  Lewis      .     .     Uncasville  Manuf.  Co.  .     .     .  New  London,  Conn. 

William  Liudsey  .     .     Weetamoe  Mills Fall  River,  Mass. 

Charles  W.  Lippitt  .     Social  Manuf.  Co Providence,  R.I. 


Henry  Lippitt .     .     .     Social  Manuf.  Co Providence,  R.I. 

A.  D.  Lockwood  .     .     Lockwood  Co Providence,  R.I. 

Robert  W.  Lord Kennebunk,  Me. 

Charles  L.  Lovering  .  Whittenton  Manuf.  Co.      .     .  Taunton,  Mass. 

William  C.  Lovering  Whittenton              **     .     .     .  Taunton,  Mass. 

Augustus  Lowell  .     .  Boott  Cotton  Mills    ....  Boston,  Mass. 

George  M.  Lowrie  Clarendon  Mills W.  Boylston,  Mass. 

J.  S.  Ludlam   .     .     .  Merrimack  Manuf.  Co.      .     .  Lowell,  Mass. 


Rufus  A.  Maxfield    . 
Robert  McArthur 
James  £.  McCreery  . 
CJbaries  D.  McDuffie, 
James  H.  McMullan, 
Oliver  H.  Moulton 
J.  Turner  Morehead 
W.  H.  Munroe     .     . 

John  H.  Nichols  .  . 

Charles  Nourse     •  . 

Franklin  Nourse  .  . 

Carlos  Nudd    .     .  . 

George  H.  Nye     .  . 


Nashua  Manuf.  Co Nashua,  N.H. 

Manchaug  Manuf.  Co.  .     .     .  Manchaug,  Mass. 

Granite  Mills Fall  River,  Mass. 

Everett  Mills Lawrence,  Mass. 

Biddeford,  Me. 

Hamilton  Manuf.  Co.    .     .     .  Lowell,  Mass. 

Leaksville,  N.C. 

Bartlett  Steam  Mills     .     .     .  Newburyport,  Mass. 

• 

Dwight  Manuf.  Co Boston,  Mass. 

Social  Manuf.  Co Woonsocket,  R.I. 

York  Manuf.  Co Saco,  Me. 

Providence,  R.I. 

Laurel  Mills Laurel,  Md. 


John  C.  Palfrey    . 
Francis  J.  Parker 
Walter  E.  Parker 
John  H.  Parks 
Theophilus  Parsons 
Charles  S.  Peach  . 
William  D.  PenneU 
Haven  C.  Perham 
John  M.  Pevey     . 
Moses  Pierce 
Thomas  Pray,  jun. 
H.  L.  Pratt 
J.  E.  Prest . 
J.  M.  Pusey 


Manchester  Mills      .... 
Monadnock  Mills      .... 

Globe  MiU 

New  Brunswick  Cotton  Mills, 

Lyman  Mills 

Freeman  Manuf.  Co.     .     .     . 
Lincoln  Mill 


Norwich  Bleachery  .     . 

Canada  Cotton  Manuf.  Co. 
North  Pownal  Manuf.  Co. 
Delaware  Mills     .     .     .     , 


Boston,  Mass. 
Boston,  Mass. 
Woonsocket,  R.I. 
St.  John,  N.B. 
Holyoke,  Mass. 
No.  Adams,  Mass. 
Lewiston,  Me. 
Lowell,  Mass. 
Lowell,  Mass. 
Norwich,  Conn. 
Boston,  Mass. 
Cornwall,  Out. 
North  Pownal,  Vt. 
Wilmington,  Del. 


T.  G.  Ramsdell    .     .     Monument  Mills Housatonic,  Mass. 

James  Renfrew,  jun.,     Renfrew  Manuf .  Co.     .     .     .  Adams,  Mass. 

Roscoe  C.  Reynolds Lewiston,  Me. 

John  Rhodes Millbury,  Mass. 

F.  H.  Rice W.  Boylston,  Mass. 

A.  Robeson      .     .     .     Fall  River  Print  Works     .     .  Fall  River,  Mass. 


William  F.  Salmon  .     Lowell  Hosiery  Co Lowell,  Mass. 

H.  Saltonstall .     .     .     Chicopee  Manuf.  Co.     .     .     .     Boston,  Mass. 
Wm.  G.  Saltonstall  .     York  Manuf.  Co Boston,  Mass. 
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Eugene  H.  Sampson,     Everett  Mills Boston,  Mass. 

A.  H.  Saunders Nashua,  N.H. 

Benjamin  Saunders  .     Harbor  Manuf.  Co Nashua,  N.H. 

J.  H.  Sawyer  .     .     .     Appleton  Co LoweU,  Mass. 

John  Scott  ....     Willimantic  Linen  Co.  .     .     .  Willimautic,  Conn. 

George  H.  Searle Millbury,  Mass. 

E.  M.  Shaw     .     .     .     Lisbon  Manuf.  Co Lisbon,  Me. 

Thomas  S.  Shaw  .     .     Suffolk  Mills Lowell.  Mass. 

William  F.  Sherman, Fall  River,  Mass. 

Charles  M.  Shove  Granite  Milb Fall  River,  Mass. 

George  H.  Simmons Ansonia,  Conn. 

James  B.  Siner Lawrence,  Mass. 

A.  C.  Slater     .     .     .     Lin  wood  Mills Whitinsville,  Mass. 

Robert  R.  Smith  .     .     Greenwoods  Co New  Hartford,  Conn. 

S.  S.  Spencer  .     .' Lancaster,  Penn. 

James  C.  Stanley  Greenwoods  Co New  Hartford,  Conn. 

Wilbur  A.  Stiles  .     .     Victoria  Mills Newbuiyport,  Mass. 

J.  M.  Stone N.  Andover,  Mass. 

Joseph  Stone    .     .     .     Manchester  Mills      ....  Manchester,  N.H. 

Royal  O.  Storrs Dedham,  Mass. 

E.  A.  Straw     .     .     .     Amoskeag  Manuf.  Co.  .     .     .  Manchester,  N.H. 

Henry  D.  SuUivan    .     Naumkeag  S.  Cotton  Co.  .     .  Salem,  Mass. 

Charles  J.  Sweet  .     .     Attawaugan  Mill      ....  Killingly,  Conn. 

E.  A.  Thissell Lowell,  Mass. 

Edwin  R.  Thomas         Clinton  Manuf.  Co Woonsocket,  R.I. 

Wm.  H.  Thompson  .     Lowell  Felting  Mills     .     .     .  Boston,  Mass. 

William  E.  Trainer  .     Linwood  Mills Linwood  Sta.,  Penn. 

E.  E.  Truesdell    .     .     China,  Webs'r,  &  Pemb.  Mills,  Suncook,  N.H. 

Albert  F.  Upton Boston,  Mass. 

James  Waring      .     .     Narragansett  MiUs   ....  Fall  River,  Mass. 

J.  W.  Wattles      .     .     Neponset  Cotton  Factory  .     .  Canton,  Mass. 

T.  B.  Wattles  .     .     .     Chicopee  Manuf.  Co.     .     .'    .  Chicopee  Falls,  Ms. 

John  Webster  .  Newmarket  Manuf.  Co.     .     .  Boston,  Mass. 

George  W.  Weeks     .     Lancaster  Mills Clinton,  Mass. 

Francis  M.Weld,  jun.,    China  Mills Boston,  Mass. 

Henry  F.  West     .     .     Washington  Manuf.  Co.    .     .  Gloucester,  N.J. 

Channing  Whitaker,    Mass.  Institute  Technology    .  Boston,  Mass. 

Nelson  D.  White  .     .     N.  D.  White's  Mills      .     .     .  Winchendon,  Mass. 

Wm.  E.  Whitehead Lowell,  Mass. 

W.  J.  Whitehead  V.  Hudon  Cotton  Manuf.  Co.,  Hochelaga,  P.Q. 

Charles  E.  Whitin  Whitin  Manuf.  Co Whitinsville,  Mass. 

Cliarles  P.  Whitin Whitinsville,  Mass. 

George  M.  Whitin     .     Whitin  Manuf.  Co •  Whitinsville,  Mass. 

Harry  T.  Whitin  .     .     Rockdale  Mill Northbridge,  Mass. 

William  H.  Whitin  .     Whitin  Manuf.  Co Whitinsville,  Mass. 

A.N.  Whiting      .     .     Whiting  Mills      .....  Oakdale,  Mass. 


Wm.  H.  H.  Whiting Boston,  Mass. 

William  S.  Whitney,     Pocasset  Manuf.  Co.     .     .     .  Fall  River,  Mass. 

Chas.  L.  Wilder,  jun.,     Pioneer  Mills Meridian,  Miss. 

Thomas  Wilmarth     .     Dyerville  Mill Providence,  R.I. 

A.  L.  Williston    .     .     Greenville  Manuf.  Co.  .     .     .  Northampton,  Mass. 

Hubbard  Willson Cordaville,  Mass. 

George  Wood  .     .     .     Millville  Manuf.  Co.      .     .     .  Philadelphia,  Penn. 

William  B.  Wood     .     Continental  Mills     ....  Boston,  Mass. 

C.  J.  H.  Woodbury Boston,  Mass. 

Eben  Wright  .     .     .    Thorndike  Co Boston,  Mass. 

Total  number  Honorary  Members 2 

**         *«        Active  Members 217 
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CALL  FOR  MEETING. 


New-England  Cotton  Manufacture bs'  Association  , 

Boston,  April  1, 1880. 

Dear  Sir,  — The  stated  Annual  Meeting  of  the  Association  will  be  held 
at  the  Massachusetts  Institute  of  Technology,  Boylston  Street,  Boston,  on 
Wednesday,  April  28, 1880,  at  ten  o'clock,  a.m.,  for  the  choice  of  officers  for 
the  ensuing  year,  and  the  transaction  of  such  other  business  as  may  properly 
come  before  it. 

An  afternoon  session  will  be  held,  beginning  at  two  o'clock. 

The  committee  appointed  at  the  last  meeting  to  further  consider  the  sub- 
ject of  Tare  on  Cotton  will  present  its  report  for  consideration. 

In  addition  to  former  topics  of  discussion,  the  Board  of  Government  have 
invited  Cyrus  I.  Barker,  Esq  ,  of  Lewiston,  Me.,  to  state  the  result  of 
his  experience  and  observation  in  the  Construction  and  Covering  of 
Mill  Roofs. 

It  is  hoped  that  the  members  generally  will  come  prepared  to  state  their 
various  conclusions  upon  this  subject,  of  importance  to  all  manufacturers. 

Frederick  Grinnkll,  Esq.,  of  Providence,  R  I.,  will  e'xplain  the  sys- 
tem of  Heating  Mills  by  Overhead  Pipes,  which  has  been  introduced 
recently  with  favorable  results. 

An  early  and  full  attendance  is  invited. 

By  order  of  the  Board  of  Government. 

AMBROSE  EASTMAN,  Secretary. 


PROCEEDINGS. 


Pursuant  to  the  foregoing  notice,  the  meeting  of  the  New 
England  Cotton  Manufacturers'  Association  was  held  at  the 
Institute  of  Technology  on  Wednesday,  April  28,  1880,  at 
ten  o'clock  a.m. 

The  president,  Mr.  A.  D.  Lockwood,  occupied  the  chair. 

The  Pbesident.  Before  proceeding  to  read  the  records  of 
the  last  meeting,  I  will  read  a  note  I  have  just  received  from 
our  secretary :  — 

Boston,  April  28,  1880. 
Dear  Sir,  —  For  the  first  time  in  fifteen  years'  service  as  secretary,  I 
regret  to  find  myself  unable  to  be  present  at  the  meeting  of  the  Association, 
being  engaged  in  a  jury  trial  before  the  Supreme  Court.  I  have  requested 
my  young  relative,  Mr.  Robert  Batcheller,  who  presents  this,  to  act  as  my 
representative  at  the  meeting;  and  I  hope  no  inconvenience  may  result  from 
my  enforced  absence. 

AMBROSE  EASTMAN,  Secretary. 

If  there  is  no  objection,  I  shall  consider  it  the  sense  of  the 
meeting  that  Mr.  Batcheller  represents  Mr.  Eastman  as  secre- 
tary on  this  occasion. 

On  motion,  the  reading  of  the  records  of  the  last  meeting 
was  dispensed  with. 

The  secretary  pro  tern,  —  Mr.  Robert  Batcheller  —  read  the 
reports  of  the  secretary,  treasurer,  and  auditor. 

The  foregoing  reports  were  accepted,  and  ordered  to  be 
placed  on  file. 

The  President.  The  next  business  in  order  is  the  election 
of  officers  for  the  ensuing  year.  It  has  been  customary  to  raise 
a  committee  to  nominate.  Shall  the  same  course  be  pursued 
this  year  ?  If  there  is  no  objection,  such  will  be  considered  the 
sense  of  the  meeting. 

On  motion,  the  nominating  committee  was  appointed  by 
the  chair,  and  consisted  of  the  following  gentlemen :    Messrs. 
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Samuel  Webber  of  Manchester,  N.H.,  Fbedebick  Grinnell 
of  Providence,  R.I.,  and  E.  S.  Davis  of  Lewiston,  Me. 

The  President.  Before  that  committee  retires,  I  desire  to 
occupy  your  attention  for  a  moment,  to  say  that  I  appreciate 
most  highly  the  honors  which  you  have  so  often  conferred  upon 
me,  by  electing  me  to  the  various  positions  which  I  have  held 
as  a  member  of  the  Association,  and  particularly  the  position 
that  I  hold  at  present ;  and  having  said  thus  much,  and  desir- 
ing to  thank  you  for  these  honors,  I  now  wish  to  say  that  I  am 
no  longer  a  candidate  for  the  office  of  president.  Hence  I 
desire  that  this  committee,  in  making  their  nominations,  will 
consider  that  as  my  wish  and  my  purpose  fully. 

Mr.  Barker.  I  rise  for  a  similar  purpose.  For  some  five 
or  six  years  past  I  have  been  one  of  the  Board  of  Government ; 
and  I  rise  for  the  purpose* of  thanking  the  Association  for  the 
honor  conferred  in  the  past,  and  wish  not  to  be  considered  a 
candidate  for  future  election.  Living  so  far  away  as  I  do,  I 
cannot  meet  with  the  Board,  and  cannot  attend  to  the  duties 
which  the  office  requires. 

The  President.  During  the  absence  of  this  committee,  it 
will  be  proper  to  receive  and  act  upon  nominations  for  new 
members,  if  there  are  any  names  to  be  proposed. 

The  following  gentlemen,  upon  nomination,  were  then  elected 
members  of  the  Association 


William  Ames  . 
Frank  Atkin 
William  C.  Avery   . 
George  S.  Brown 
Edward  N.*  Burke    . 
George  Callahan     . 

CUARLES    L.    UlLDRETH 

John  M.  Hull  . 
John  Murphy     . 
A.  F.  Naole 
Theopiiilus  Parsons,  Jun 
James  Renfrew,  Jun. 
F.  H.  Rice 
William  A.  Stiles    . 
William  J.  Whitehead 


Peterboro',  N.H. 
Lawrence,  Mass. 
Lowell,  Mass. 
Providence,  R.I. 
Lowell,  Mass. 
Philadelphia,  Penn. 
Lowell,  Mass. 
Providence,  R.L 
New  Haven,  Conn. 
Providence,  R.I. 
Fall  River,  Mass. 
Adams,  Mass. 
West  Boylston,  Mass. 
Newburyport,  Mass. 
Hochelaga,  P.Q. 


Upon  his  request, 

N.  W.  Farwell   of   Lewiston,  Me.,  was   granted  leave  to 
withdniw  from  the  Associution. 
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The  President.  While  the  Committee  on  Nominations  is 
out,  if  any  gentleman  would  like  to  present  his  views  upon  any 
subject  not  embraced  in  the  printed  circular,  we  would  be  glad 
to  give  him  an  opportunity.  I  see  there  is  a  loom  presented  for 
some  purpose.  If  the  owner  of  that  has  any  thing  to  say  in 
regard  to  it,  the  Society  will  be  interested  to  hear  from  him. 

Mr.  Atkinson.  I  brought  that  loom  down  to  be  presented 
this  afternoon.  I  take  this  opportunity  to  say,  that  last  j^ear 
an  invitation  was  extended  to  members  of  the  Association  to 
visit  the  Art  Museum,  either  on  the  day  of  the  meeting  or  the 
next  day ;  but,  for  want  of  some  directions  to  the  janitor  of  the 
Art  Museum,  gentlemen  who  went  on  the  next  day  did  not  get 
in  without  paying.  I  desire  to  apologize  for  that  little  over- 
sight, and  to  say  that  any  of  the  members  present,  giving  their 
names  as  members  of  the  Association,  will  be  very  welcome  at 
the  Art  Museum ;  and  those  who  are  obliged  to  stay  over  until 
to-morrow,  and  would  like  to  go  to-morrow,  will  find  compli- 
mentary tickets  on  the  table,  which  will  admit  them  to-morrow. 
As  I  stated  at  the  last  meeting,  there  is  a  very  interesting  tex- 
tile exhibit  gradually  gathering  in  the  Art  Museum,  which  you 
will  be  interested  in. 

To  take  up  a  very  few  minutes  time,  I  will  say  that  your  As- 
sociation has  sometimes  been  interested  in  the  work  done  in  the 
mechanic-art  shop  of  this  Institute.  I  always  have  an  axe  to 
grind  for  the  Institute,  on  every  opportunity ;  and  I  now  desire 
to  call  the  attention  of  the  members  of  the  Association  to  this 
set  of  examples  of  work  done  by  one  of  the  boys  in  the  me- 
chanic-art school,  during  the  past  eighteen  months.  The  ex- 
amples are  contained  in  this  flat  box,  and  consist  of  forgings, 
and  the  like.  They  are  not  among  the  best  examples  of 
work  done  by  pupils  who  had  no  experience,  previous  to  enter- 
ing that  school,  in  the  use  of  the  hammer  or  anvil;  neither 
are  they  the  worst.  They  are  the  work  of  a  skilful  pupil, 
who,  from  accident,  had  been  obliged  to  hasten  his  work,  other- 
wise it  might  have  been  better.  They  are  a  fair  average  of  the 
work  of  the  school.  The  exani})les  of  forging  contained  in  this 
case,  which  extend  up  to  aud  include  the  forging  and  prepara- 
tion of  steel  tools  for  work  in  the  turning-shop,  represent  in  all 
twelve  and  a  half  full  days'  work  of  ten  hours  each,  —  the  boy 
beginning  with  the  first  lesson  in  building  a  fire,  and  going  on 
with    instruction   in   hlacksniitliing  and  in   forging,    the   work 
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divided  into  three  lessons  per  week  of  three  hoars  each,  for 
fourteen  weeks,  aggregating  twelve  and  a  half  days  of  ten 
hours  each ;  in  that  time  he  has  brought  his  skill  in  the  art  of 
forging  up  to  the  point  of  being  able  to  make  these  steel  springs 
and  steel  tools  for  use  in  the  turning-shop.  They  are  forged, 
tempered,  and  finished.  The  whole  work,  including  the  filing, 
the  moulding,  and  the  turning,  that  is  represented  on  this  table, 
occupying  a  period  of  instruction  included  within  eighteen 
months,  represents  tw^ntj'-two  days'  work  of  ten  hours  each, 
—  two  hundred  and  twenty  hours  of  work. 

Bear  in  mind  that  this  young  man  is  at  the  same  time  pur- 
suing the  instruction  that  would  form  a  part  of  the  course  of 
instruction  in  a  good  high  school,  —  in  algebra,  geometry,  in 
mechanical  drawing,  in  English,  and  perhaps  French,  —  I  am 
not  sure  about  that ;  but  the  instruction  that  would  be  given  in 
a  good  high  school  is  carried  on  at  the  same  time  that  this  hand 
work  is  being  taught.  I  think  you  will  be  interested  to  exam- 
ine these  examples  of  work,  and  that  you  will  find  that  some 
good  mechanics  are  being  prepared,  both  in  the  use  of  their 
hands  and  in  the  use  of  their  heads.  The  description  of  the 
examples  lies  upon  the  box. 

REPORT  OF  THE  COMMITTEE   OX  NOMINATIONS. 

Mr.  Webber.  The  Committee  on  Nominations  have  directed 
me,  as  their  chairman,  to  state  that  had  it  not  been  for  the  de- 
clination of  the  President,  they  would  have  had  no  hesitancy 
in  renominating  him ;  but  knowing  him  to  be  a  very  decided 
man,  and  very  positive  in  his  adherence  to  what  he  says,  they 
have  decided  to  accept  the  resignation,  and  pay  him  the  compli- 
ment in  that  manner,  and  not  go  through  with  the  form  of 
renominating  him,  and  accepting  his  declination  afterwards. 
The  committee  have  directed  me  to  report  the  following 
nominations :  — 

For  President^  John  Kilburn  of  Lowell,  Mass. 

Vice-Presidents^  A.  G.  CuMNOCK  of  Lowell,  Mass. ;  Charles 
NouRSE  of  Woonsocket,  R.  I, 

Directors,  Hervby  Kent,  of  Exeter,  N.  H. ;  David  J.  John- 

[NoTK  KY  THE  SECRETARY.  —  Mr.  CuM.vocK,  Subsequently  to  the  meeting,  re- 
signed the  office  of  vice-president;  and  the  Board  of  Government,  on  June  2, 
IHHO,  filhid  tlie  vacancy  thus  created,  as  provided  by  the  By-Laws,  by  the  election 
of  Mr.  (foi;Li>iN<J  as  vicc-presidi'Ut.J 
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STON,  of  Cohoes,  N.Y. ;  Charles  L.  Lovebing,  of  Taunton, 
Mass.;  Richard  Garbed,  of  Philadelphia,  Penn.;  William 
F.  GouLDiNG,  of  Lewiston,  Me.;  William  H.  Jennings,  of 
Fall  River,  Mass.     The  report  was  accepted. 

Mr.  Samuel  Webber  was  appointed  to  cast  the  ballot  for 
the  Association  for  the  list  of  officers  presented. 

The  persons  named  in  the  list  were  unanimously  elected  to 
the  several  offices  to  which  their  names  stand  affixed. 

In  the  absence  of  the  newly  elected  president,  Mr.  Charles 
N0UR8E  of  Woonsocket,  vice-president,took  the  chair,  and  pre- 
sided during  the  remainder  of  the  meeting,  —  having  first  re- 
turned his  thanks  to  the  Association,  for  the  honor  conferred 
upon  him,  in  appropriate  remarks. 

TARE   ON   COTTON. 

The  Chairman.  The  first  regular  item  of  business,  as 
appears  by  the  printed  notice,  is  the  report  of  the  committee 
appointed  at  the  last  meeting  to  further  consider  the  subject  of 
the  Tare  on  Cotton.  If  that  committee  is  ready,  its  report 
will  now  be  in  order. 

Mr.  GOULDING,  in  behalf  of  the  foregoing  committee,  pre- 
sented the  following 

REPORT. 

At  the  meeting  of  this  Association  in  October  last,  we  had 
the  honor  of  making  a  report  to  you  upon  the  subject  of  selling 
cotton  gross  instead  of  net ;  and  endeavored  to  show  that  the 
system  was  wrong,  and  worked  only  evil  to  all  parties. 

The  discussion  that  followed  the  reading  of  that  report  took 
a  wide  range,  embracing  the  bad  condition  of  the  cotton  bale 
from  being  exposed  to  bad  weather,  rolled  in  the  mud,  and  pur- 
posely increased  in  weight,  both  of  bagging  and  needless  hoops. 
The  discussion  also  developed  a  diversity  of  opinions  as  to  the 
main  fact  of  complaint ;  viz.,  that  the  American  spinner  was  at 
di.^ad vantage  with  the  foreign  spinner,  in  the  buying  of  Ameri- 
can cotton  gross,  while  the  foreigner  bought  the  same  net. 

The  agitation  and  discussion  of  this  question  was  not  begun 
at  that  meeting,  neither  by  this  Association ;  but  has  been  for 
years  before  the  various  cotton  exchanges,  manufacturers,  and 
even  State  legislatures.  The  persistent  refusal  of  all  foreign 
buyers  to  buy  cotton  gross,  the   universal   custom   of  buying 
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every  thing  else  net  weight,  and  the  years  that  have  passed 
while  this  matter  has  been  discussed  by  the  ablest  men  in  our 
cotton  exchanges  and  among  our  manufacturers,  would  certainly 
imply  that  a  wrong  was  being  perpetrated  upon  somebody. 

In  our  previous  report,  we  took  the  ground  that  the  American 
cotton  spinner  was  the  sufferer.  There  are  those,  however, 
who  claim  that  the  American  cotton  spinner  gain9  a  trifle  by 
buying  American  cotton  gross,  as  compared  with  the  foreign 
spinner  who  buys  it  net. 

If  there  is  no  loss  to  us  (to  say  nothing  about  a  trifle  gained), 
the  inquiry  would  naturally  arise.  Why  all  this  talk  about  cot- 
ton tare,  for  the  last  fifteen  or  twenty  years,  by  men  in  the 
cotton  exchanges  and  among  cotton  manufacturers  ?  Why  was 
this  subject  referred  to  a  special  committee  by  this  intelh'gent 
body  of  manufacturers,  if  we  are  on  an  equality  with  all  the 
rest  of  the  world  in  this  matter  ? 

There  are  those,  also,  who  claim  that  the  buying  of  cotton 
gross,  instead  of  net,  not  only  does  no  damage  to  us,  as  com- 
pared with  those  who   buy  cotton   net  weight,  but   that   the 
selling  of  cotton  gross  is  a  damage  and  loss  to  the  cotton  planter. 
This  proposition,  coming  as  it  does  from  a  source  entitled  to  the 
highest   consideration,  was   certainly  new  to   your  committee, 
and  I  think  will  be  new  to  most  of  this  Association  ;  but  it  is 
based  upon  the  following  statement,  viz. :  "  Everybody  has  to 
buy  cotton  on  gross  weights;  and  just  so  far  as   the   foreign 
buyers  reduce  the  price  to  cover  the  loss  of  tare,  they  reduce  it 
as  surely  and  as  much  for  the  American  as  for  themselves.     If 
it  were  the  fact  that  six  per  cent  is  the  equivalent  of  actual 
tare,  justice  would  be  done  by  this  method,  as  exactly  as  by 
tare  allowance,  and  with  less  trouble.     But  actual  tare  is,  in  its 
iisual  average,  less  than  five  per  cent,  as  six  per  cent  is  an  arbi- 
trary'dictum,  adopted  to  guard  against  the  occasional  wrong- 
doing  of  dishonest   packers.      The   difference   is   lost   to    the 
planters  as  it  is  gained  by  the  consumers ;  and  the  amount  of 
loss,  say,  upon  a  crop  of  five  and  a  half  millions  of  bales,  valued 
at  ten  cents  per  pound,  amounts  to  $2,250,000,  or  about  one  per 
cent.      It   is   not   strange    that   cotton    planters    should    have 
believed  that  they  profit  by  the  present   system,    when,  until 
very  recently,  a  large  majority  of  merchants  and  manufacturers 
have  held  the  same  belief.     When  the   planters   shall   see,  as 
merchants  and  spinners  have  discovered,  that  what  the  planter 
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gains  in  weight  he  loses  in  price,  and  more  too,  and  this  on 
every  bale  of  the  crop,  and  that  they  must  continue  to  bear  tliis 
loss  until  they  establish  a  rule  of  actual  tare,  and  that  a  just 
reproach  rests  against  them  and  all  of  us,  for  sustaining  a  sys- 
tem, both  wrongful  to  everybody  and  hurtful  to  themselves, 
they  will  doubtless  move  for  a  reform  in  the  only  quarter  where 
reform  is  practical,  —  in  the  Southern  legislatures." 

If  we  admit  that  there  is  no  difference  to  us  in  the  final 
result  of  buying  cotton  net  or  gross  weight,  here  is  a  reason  to 
influence  legislative  or  other  action  on  the  part  of  the  cotton 
planters ;  and  it  is  fair  to  suppose  that  when  the  planters  see 
that  it  is  a  damage  to  them  to  sell  bagging  and  hoops  for  twice 
as  much  as  they  cost  them,  they  will  immediately  make  a  rule 
to  discard  the  six  per  cent  allowance,  and  sell  all  cotton  net,  or 
with  acttLol  tare.  This  Association  may  or  may  not  feel  called 
upon  to  do  missionary  work  at  the  South,  —  to  put  $2,250,000 
into  the  pockets  of  the  cotton  planters. 

Your  committee  still  think  that  the  buying  of  cotton  gross  is 
wrong,  and  they  have  not  found  anybody  to  defend  the  system. 
This  Association  referred  this  matter  back  to  this  committee, 
with  a  request  that  they  should  recommend  **some  definite 
plan."  This  we  find  more  diflBcult  to  do  than  it  is  to  discuss 
and  speculate  upon  the  moral  and  financial  reasons  why  it 
should  be  done. 

But  your  committee  will  venture  to  suggest :  — 

That  the  cotton  buyers  of  New  England  be  urged  to  move  in 
the  matter  of  buying  cotton  net  weight,  by  immediately  fixing 
some  arbitrary  rate  of  tare,  until  the  cotton  sellers  will  arrange 
for  actual  tare.  Mr.  Atkinson  said,  at  our  last  meeting,  that 
"it  is  in  the  power  of  thirty  or  forty  men  in  the  country  to 
establish  net  weights,  if  they  can  make  a  combination."  Your 
committee  believe  this,  and  it  seems  an  easy  solution  of  a  diffi- 
culty that  is  admitted  to  be  of  sufficient  importance  to  call  for 
such  a  combination. 

While  we  might  recommend  this,  that,  or  some  other  course, 
a  practical  solution  of  the  difficulty  appears  before  us  to-day,  in 
the  shape  of  the  cotton  bale  of  the  future,  coming  from  the 
Cotton  Economy  Company  of  New  Haven,  Conn.,  where  the 
successful  cotton-gin  of  Whitney  originated.  And  your  com- 
mittee would  call  especial  attention  to  this  method  of  baling 
cotton,  which  we  understand  has  been  found  to  be  practical  as 
an  economic  method,  both  to  planter  and  spinner. 
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A  l^le  of  the  cotton  referred  to  will  be  found  here  on  the 
platform,  and  it  will  be  desirable  for  all  who  can  to  examine  it. 

The  report  of  the  committee  was  accepted. 

Mr.  Atkinson.  That  report  being  before  the  Association,  I 
desire  to  call  more  attention  to  this  bale,  which  tou  see  is  not  a 
ver>'  heavy  one.  That  was  lent  to  me  bv  our  friend  Mr.  Johns- 
ton  of  Cohoes,  a  few  weeks  ago,  to  place  in  our  office  where  it 
might  be  seen.  I  then  endeavored  to  have  the  representative 
o^  the  Cotton  Economy  Company  of.  New  Haven  here  to-day. 
If  he  is  here,  I  hope  he  will  fhake  himself  known.  I  have  seen 
him  but  once,  and  I  am  not  sure  I  should  recognize  him  if  I 
saw  him  now.  The  company  I  find  to  have  been  started  upon 
the  right  basis,  i.e.,  to  make  a  profit  for  themselves  in  improv- 
ing the  methods  of  packing  cotton  at  the  South.  They  started 
in  a  moderate  way,  and  by  an  ingenious  method,  in  an  ordinary 
freight-car  of  about  forty  feet  in  length.  I  understand  that 
they  placed  a  needle-point  gin  in  the  middle  of  the  car,  and 
a  Dedrick  hay-press  (a  description  of  which  I  see  you  have 
had  placed  upon  your  seats).  That  press  has  revolutionized 
the  packing  of  hay.  I  understand  it  packs  lap  by  lap.  In 
the  other  end  of  the  car,  I  believe  they  had  their  counting- 
room  ;  and  in  that  car  they  made  an  expedition  to  Texas, 
switching  off  at  the  proper  places,  buying  the  cotton  in  the 
seed,  ginning  and  packing  it  in  this  method.  I  understand 
this  bale  to  be  about  thirty  pounds  to  the  cubic  foot.  I  am 
not  perfectly  sure  of  my  data  (I  had  hoped  to  have  had 
the  report  here,  which  was  promised  to  me)  ;  therefore  my 
figures  are  general,  and  not  particular.  I  understand  this  bale 
to  be  about  thirty  pounds  to  the  cubic  foot ;  that  the  ordinary 
compressed  bale  of  cotton  is  about  twenty  pounds  to  the  cubic 
foot ;  and  that  this,  having  been  pressed  lap  by  lap,  is  found 
not  to  be  injured  in  any  manner  whatever.  It  is  then  tied  with 
wire  tics  upon  the  cotton,  and  put  into  the  bag,  which  may  be 
taken  off  and  used  over  again  several  times.  Mr.  Johnston 
says,  in  regard  to  it :  — 

OrricB  OP  Harmont  Mills,  Cohoks,  Dee.  SO,  1879. 

Edward  Atkinson,  Esq. 

Dtar  Sir^  —  I  send  you  to-day  one  bale  of  the  new  process  cotton.  The 
•ack  Ih  not  to  be  cut  off,  but  opened  at  one  end  and  slipped  off,  and  returned 
to  1)0  n^filltMl,  thus  saving  so  much. 

This  (!()tt()n  was  ginned  on  the  needle-gin,  and  delivered  in  a  sheet,  and 
not  blown  into  a  room,  to  make  three  grades  from  the  same  seed.     There  is 
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a  saving  also  of  two  or  thive  per  cent  of  dust  in  this  manner.  It  is  then  fed 
on  a  perpetual  press,  each  armful  being  fully  pressed,  as  fed,  the  cotton 
being  actually  compressed  less  for  the  thirty  pounds  per  square  foot  than  the 
ordinaiy  compressing  to  g^ve  twenty  pounds.  This  cotton  in  from  North 
Texas,  where  tlie  cottons  are  quite  short,  and  not  good  staple  and  body,  this 
season.  As  I  have  not  seen  the  seed  cotton,  cannot  say  if  it  is  much  or  lit- 
tle injured  in  the  gin.  The  tare  is  less  than  half  the  ordinary  baling,  and 
one-third  more  can  be  loaded  in  a  car.  There  may  be  some  objections  to 
this  plan;  but  it  is  a  step  in  the  right  direction,  and  should  be  thoroughly 
tested.  For  home  consumption  the  staple  should  come  to  us  with  less  loss. 
Bale  weighs  112  pounds. 

Yours  truly, 
(Signed)  D.   J.   JOHNSTON. 

Examples  of  this  same  lot  have  been  sent  to  Massachusetts 
Cotton  Mills.  I  hope  Mr.  Battles  is  here  to  say  a  word  upon 
it:  he  expected  to  be.  Other  samples  have  been  sent  to 
Nashua,  and  there  worked.  I  have  found  by  the  report  that 
tlie  two  companies  differ  a  little  on  one  point.  One  thinks  it  is 
a  little  more  work  to  handle  these  bales,  and  the  other  thinks  it 
is  less.  I  believe  both  agree  that  there  is  no  substantial  injury 
to  the  cotton,  but  that  it  works  well. 

In  this  connection  there  maj^  be  present  Mr.  Lenox,  of  the 
Washburn  &  Moen  Manufacturing  Company,  who  will  present  to 
you  either  to-day  or  in  the  report  reasons  for  adopting  the  wire 
tie  in  place  of  the  hoop-iron  tie,  —  a  very  large  saving,  both  to 
the  planter  and  the  manufacturer.  These  undertakings,  in  the 
direction  of  profit  for  those  who  inaugurate  them,  and  pointing 
at  profit  both  to  the  planter  and  the  manufacturer,  are  steps 
in  the  direction  of  abating  the  present  barbarous  method  of 
treating  cotton.  I  think  nobody  would  be  likely  to  abuse  a 
bale  of  that  sort.  It  tells  of  itself  that  it  ought  not  to  be 
thrown  in  the  mud  or  left  out  in  the  rain.  If  Mr.  Lenox  is 
here,  I  should  be  glad  to  have  him  present  a  paper,  of  which  he 
submitted  the  proof  to  me,  on  the  substitution  of  wire  for  iron 
hoop.  Mr.  Leigh  points  out  that  it  would  be  a  very  good  busi- 
ness to  weave  cotton  bags  instead  of  jute  bags,  for  this  purpose. 
If  the  report  of  the  Washburn  &  Moen  Manufacturing  Com- 
pany, which  I  expected  to  have  here  to-day,  is  not  here,  I  sug- 
gest that  liberty  be  given  to  have  it  printed  in  the  report  of 
the  meeting,  for  I  think  it  is  a  matter  of  great  interest  to  all 
the  members. 

Mr.  LocKWOOD.     I  huvQ  a  little  doubt  of  the  propriety  of 
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printing  a  paper,  on  so  impoitant  a  subject  as  that,  from  an 
outside  party,  —  a  paper  that  has  not  been  read.  We  know 
nothing  about  it. 

Mr.  Atkinson.  If  the  paper  comes  in,  and  cannot  be  read 
to  the  Association,  it  will  be  referred  to  the  Board  of  Govern- 
ment with  authority  to  print  if  they  see  fit. 

Mr.  LocKWOOD.  I  see  no  objection  to  that.  We  might 
otherwise  be  unconsciously  indorsing  something  which  we  did 
not  desire  to. 

Mr.  ScATTEKGOOD  of  Albany.  As  the  needle  gin  has  been 
mentioned  here,  I  would  like  to  offer  you  a  needle  gin,  or  sec- 
tion of  it,  and  a  saw  from  a  saw  gin,  in  order  that  you  may  see 
why  the  needle  gin  is  superior  to  the  saw  gin  in  handling  cotton. 
I  lay  the  articles  before  you  on  the  table.  This  is  the  Whitney 
invention.  That  is  what  Whitney  tried  to  do,  in  his  first  efforts, 
for  inventing  the  gin.  I  have  accomplished  the  object  with 
this  apparatus ;  and  this  will  show  the  difference  between  the 
Whitney  invention  and  the  present  one.  I  leave  these  speci- 
mens with  you  to  be  examined. 

Mr.  Atkinson.  I  understand  that  the  Dedrick  Press  Com- 
pany intend  to  carry  their  compression  of  cotton  to  the  extent 
that  shall  make  it  of  the  density  of  oak,  or  forty-eight  pounds 
to  the  cubic  foot.  It  is  suggested  that  we  pass  these  matters 
until  afternoon,  and  take  up  the  other  items  upon  the  pro- 
gramme. 

CONSTRUCTION   OF   ROOFS. 

The  Chairman.  The  next  item  for  your  attention  is  the 
matter  of  the  construction  of  roofs,  by  Mr.  Barker  of  Lewis- 
ton,  Me.     If  he  is  present,  we  will  be  happy  to  hear  from  him. 

Mr.  Barker.  —  I  have  been  requested  to  relate  to  the  Asso- 
ciation my  experience  in  regard  to  cotton-mill  roofs ;  and,  as 
I  did  not  feel  quite  adequate  to  the  situation,  I  have  prepared 
a  paper,  giving  ray  ideas  upon  the  matter,  which  I  will  read. 

The  covering  of  roofs  must  vary  according  to  the  climate, 
and  the  uses  for  which  the  building  is  designed. 

In  constructing  a  mill  roof  in  a  country  where  the  tempera- 
ture ranges  from  twenty  degrees  below  zero  to  a  hundred  above, 
with  heavy  rains  and  deep  snows,  the  matter  of  covering  the 
roofs  of  cotton  mills  becomes  of  great  importance.  Roofing 
material  that  would  answer  a  good  purpose  in  Georgia  might 
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not  be  suitable  for  a  roof  in  New  England.  A  building  with  a 
flat  roof  might  be  a  desirable  thing  in  Philadelphij^,  while  the 
same  constructed  roof  would  not  stand  the  deep  snows  of  Maine. 
Therefore  different  localities  call  for  different  forms  of  roofs, 
and  different  materials  to  cover  the  same.  In  a  very  hot  and 
dry  climate  it  would  be  desirable  that  the  covering  should  be  a 
non-conductor  of  heat,  such  as  earth  ,thatch,  or  slabs  of  marble ; 
while  in  a  cold  and  wet  climate  it  is  desirable  to  have  a  roof  for 
protection  against  water,  and  at  the  same  time  have  something 
durable. 

This  brings  us  to  consider  the  best  form  and  material  to  be 
used  in  constructing  a  cotton-mill  roof  in  our  section  of  the 
country.  The  best  form  in  my  judgment  is  a  pitched  roof, 
height  not  less  than  a  quarter  to  a  third  of  the  span,  covered 
with  two  and  a  half  inch  pine  plank,  planed,  jointed,  and 
tongued,  and  well  seasoned,  the  same  covered  with  first  quality 
slate. 

If  the  mill  is  to  have  a  flat  roof,  it  should  have  a  pitch  of 
one  inch  per  foot,  rafters  every  eight  feet ;  should  cover  it  with 
two  and  a  half  inch  plank  of  fair  quality,  free  from  large  and 
unsound  knots,  the*  plank  to  be  well  seasoned,  planed,  and 
grooved  for  tongues,  the  knots  to  be  shellacked,  and  nail-heads 
to  be  counter-sunk  an  eighth  of  an  inch,  and  filled  with  putty. 
Would  cover  the  roof  with  best  quality  "  M  F  "  tin,  without 
using  paper.     Before  the  tin  is  put  on,  would  have  each  sheet 
painted  on  under  side  with  two  coats  of  red  lead,  giving  it  at 
least  four  weeks  to  dry  and  become  perfectly  hard.     When  the 
tin  is  put  on,  all  nails  to  be  covered  and  protected,  so  none  shall 
show  or  be  exposed ;  after  the  roof  is  completed,  and  washed 
so  as  to  remove  the  acid  in  soldering,  would  give  the  roof  two 
coats  of  red  lead.      By  having  the  work  carefully  and  well 
done,  we  have  the  best,  most  durable,  and  cheapest  covering  for 
flat  roof.     I  know  of  no  material  now  in  use  that  I  consider 
suitable  to  put  on  as  a  covering  to  a  flat  roof  except  tin.     Have 
had  some  experience  with  the  gravel  roofs,  having  now  under 
my  charge  quite  a  large  amount  of  gravel  roofing.     It  has  given 
us  trouble,  and  that  continuously  :  therefore  I  consider  the  gravel 
or  composition  roof  the  most  objectionable  and  least  desirable 
of  any  material.     I  could  give  many  reasons  why  a  gravel  or 
composition  roof  is  not  desirable  with  us,  but  will  not  take  up 
the  time,  as  I  should  only  be  repeating  what  many  of  you  are 
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familiar  with  who  have  gravel  roofs ;  viz.,  leaky  roofs,  calling 
for  constaHt  repirirs.  Therefore,  in  my  judgment,  the  best 
material  for  covering  a  roof  is  slate  or  tin. 

[On  motion,  the  foregoing  report  presented  by  Mr.  Barker 
was  accepted.] 

Mr.  LocKWOOD.  Having  heard  from  away  down  East,  I 
would  like  now  to  hear  something  from  the  Middle  States,  par- 
ticularly from  Mr.  Garsed  of  Philadelphia.  I  hope  he  will  grve 
us  his  experience. 

Mr.  Garsed.  I  don't  intend  to  occupy  much  of  your  time 
here  to-day,  but  to  give  way  for  some  new  spirits.  But  as 
I  have  been  called  upon  by  Mr.  Lockwood  to  say  something 
about  gravelled  roofs,  having  had  twenty-six  years'  experience 
with  one,  on  a  one-story  mill,  I  can  only  say,  that,  if  properly 
put  on,  I  think  a  gravel  roof  will  last  from  twelve  to  fifteen 
yeai-s,  and  not  leak  a  drop  of  water.  The  last  two  or  three 
years  we  have  repaired  the  roof  on  a  mill  one  story  high, 
some  five  hundred  feet  long,  and  sixty-six  feet  wide.  I  think 
I  can  say  positively  that  not  a  single  drop  of  water  has  gone 
through  since  that  repairing.  We  put  a  man  on,  by  the  by,  to 
repair  it  by  the  day,  one  of  our  own  workmen,  who  was  not  a 
practical  gravel-roofer,  but  a  carpenter  whom  we  had  had  in  our 
employment  "Some  time.  I  found  it  was  the  common  practice 
in  repairing  gravelled  roofs  to  simply  scratch  off  a  little  of  the 
gravel,  patch  up  with  some  pitch,  and  put  gravel*  on  top,  with- 
out considerinfj  whether  the  felt  beneath  mav  not  have  been 
destroyed  by  contraction,  or  by  ])ersons  walking  on  it,  and  cut^ 
ting  it  through.  In  other  words,  the  roof  was  not,  as  our  Lewis- 
ton  friend  says,  well  put  on  :  the  repairing  of  the  roof,  and 
painting  of  it,  —  that  is  quite  as  essential  with  a  gravelled  roof 
as  it  is  with  a  tin  roof.  If  the  gravelled  roof  has,  in  the  lan- 
guage of  Mr.  Barker,  the  same  attention  as  the  tin  roof,  I 
believe  it  to  be  just  about  as  good  a  roof.  That  is  my  impres- 
sion about  it ;  and,  if  I  were  building  another  mill  to-morrow,  I 
should  put  on  a  gravelled  roof. 

Mr.  Barker.  I  knew  the  subject  would  open  discussion  ;  for 
it  is,  above  all  things  about  a  mill,  one  of  those  things  that  have 
given  us  the  most  trouble.  As  my  friend  Garsed  from  Phila- 
delpliia  has  emphasized  the  words  "well  done,"  and  "well  put 
on,"  I  was  about  to  ask  him  how  tliat  "  well  done  "  is  to  be.  I 
hold  in  my  hand  a  bill  which  I  suppose  is  from  one  of  the  most 
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respectable  firms  certainly  in  New  England  having  to  do  with 
roofing.  This  was  an  after-thought :  I  happened  to  think  of  it 
as  I  came  away.  I  presumed  the  same  question  that  Mr. 
Garsed  has  raised  would  arise.  In  June,  1871,  I  had  a  roof 
at  the  Bates  Mill  put  on  by  the  New  England  Felt  and  Roof- 
ing Company.  It  was  put  on  "  extra ;"  for  the  one  that  was 
on  before  had  lasted  only  about  three  years,  and  rotted  the 
boards  under  it.  They  re-covered  it,  and  did  as  they  chose  in 
every  way  and  manner.  We  furnished  the  material,  less  the 
paper  and  tar ;  and  they  warranted  it  to  last  six  or  eight  years 
without  any  repairs.  That  roof  has  been  put  on  twice  since, 
and  I  dare  say  to-day  no  man  can  travel  over  it  with  safety. 
That  is  to  say,  he  is  liable  to  step  through.  Our  experience 
there  has  been  that  tar  and  gravel  roofs  serve  to  rot  the  boards ; 
and  the  boards  or  planks,  or  whatever  they  are  put  on  with, 
become  in  a  very  short  time  decayed,  and  have  to  be  repaired. 
I  would  like  to  hear  if  there  is  any  better  way  than  the  way 
this  was  put  on,  for  I  think  it  was  done  very  nicely. 

Mr.  Garsed.  In  the  case  I  was  speaking  of,  the  boards  are 
exactly  the  same  boards  that  were  put  on  that  mill  in  1853. 
They  were  white  pine,  planed  on  both  sides,  painted  only  on  the 
inside,  I  think,  tongued  and  grooved  together,  and  I  know  of 
nothing  else  that  has  been  done  to  it.  Not  a  single  board  has 
been  taken  out,  to  the  best  of  my  knowledge  and  belief.  Now, 
while  I  am  on  the  floor  I  would  say  that  you  must  not  under- 
stand that  a  gravelled  roof  had  any  thing  to  do  with  the  plank's 
rotting.  I  mean  to  say  that  if  you  are  going  to  make  a  mere 
roof  of  plank,  and  cover  it  either  with  gravel  or  tin,  if  any 
member  of  the  Association  will  make  one  as  Mr.  Barker  has 
described,  and  put  gravel  on  top  of  it,  I  venture  to  say  it 
would  be  one  of  the  best  roofs  in  this  country.  I  don't 
believe  a  single  plank  or  board  has  been  taken  off  that  roof 
of  mine  which  was  put  on  there  in  1853;  nor  is  there  any 
evidence  of  decay.  It  may  be,  and  it  is  very  probable,  that 
the  tar  and  pitch  used  in  this  roof  of  which  Mr.  Barker  has 
spoken  were  of  an  inferior  quality,  or  tlie  paper  itself  manu- 
factured from  something  inferior.  It  seems,  from  the  gentle- 
man's description,  that  there  must  be  something  in  the  material 
itself  which  destroyed  it:  there  is  certainly  nothing  in  coal-tar 
or  tarred  paper  to  rot  the  boards  upon  which  it  is  laid.  I  can- 
not imagine  what  it  was,  unless  they  added  an  acid  to  it  which 
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destroyed  the  material  of  the  paper.  I  can  only  reiterate  that 
in  the  case  of  the  roof  I  have  described,  while  we  have  repaired 
it  and  covered  it  over  with  paper  thorough!*  we  have  not 
removed  a  single  piece  of  timber.  ^^' • 

Mr.  Webber.     I  have  had  a  good   deal   '^f  experience   in 
regard  to  roofs.     Unfortunately,  not  knowing-  *'  ^  jt  was 

to  come  up  to-day,  I  have  not  any  statistics  with  me ;  but  my 
experience  in  Manchester  has  been  about  on  a  par  with  that  of 
Mr.  Garsed.  We  like  gravelled  roofs  so  well  that  in  the  new 
mills  that  are  building  to-day  we  are  putting  them  on.  In 
1859  or  1860,  I  took  off  the  tin  from  the  roof  of  the  Man- 
chester Print  Works,  where  it  had  become  completely  rotted 
by  acid  that  came  up  from  the  print-works.  Although  repaired 
since,  the  main  bulk  of  the  roof  stands  as  in  1860.  The  roof- 
boards  have  never  been  taken  off.  The  Amoskeag  Mills  have 
altered  their  roofs  from  a  pitch  roof  and  slate  to  a  flat  and 
gravelled  roof.  In  1871  they  rebuilt  their  No.  3  mill,  taking 
off  the  pitch  roof,  and  putting  on  a  gravelled  roof,  which  has 
stood  thus  far  perfectly  well;  and  the  new  Amory  Mill  just 
built  has  had  a  flat  roof  put  on.  I  have  seen  in  Boston  the 
roof-boards  rotten ;  and  I  can  imagine  that  putting  on  a 
gravelled  roof  where  there  was  acid,  putting  it  upon  unsea- 
soned boards,  might  cause  a  decay  of  those  boards.  Our  work 
was  not  done  by  any  of  the  roofing  companies:  it  was  done  by 
a  regular  slater,  the  one  that  did  all  the  work  for  the  town. 

Mr.  GoULDiNG.  I  had  a  bit  of  experience  within  a  few  days 
or  a  week,  that  perhaps  will  interest  some  gentlemen  here.  I 
take  this  opportunity  to  mention  it.  We  contemplated,  in  the 
Androscoggin  Mills,  building  a  large  storehouse.  Among  the 
very  nice  things  I  thought  I  was  doing,  bj^  way  of  making  a 
safe,  fireproof  building,  was  to  make  a  slate  roof.  In  consult- 
ing with  an  officer  of  a  leading  insurance  company,  which  in- 
sured the  building,  he  said  to  me,  *' What  kind  of  roof  are  you 
going  to  put  on?"  I  said  to  him,  "Slate."  He  said,  "Don't 
put  on  a  slate  roof."  Said  I,  "  What  shall  I  "ut  on?"  —  "Any 
tiling  but  slate,"  said  he.  I  supposed  a  slate  roof  was  a  safe 
thing.  He  adduced  a  great  many  reasoiio,  which  I  will  not 
undertake  to  repeat,  why  a  shite  roof  was  a  bad  roof;  and  he 
recommended,  as  probably  the  best  roof  I  could  put  on, 
sliingles  laid  in  mortar.  I  see  that  there  is  a  reporter  here 
who  has  a  broad  smile  on  his  face  when  I  speak  of  "  shingles 
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laid  in  mortar/'  but  it  is  no  joke.  I  have  known  for  a  great 
many  years,  of  shingles  being  laid  in  mortar  for  roofs.  1  pre- 
sume in  some  sections  of  country  it  is  very  common.  It  is  a 
roof  possess*  ^  very  preservative  qualities,  and  fire-insurance 
companies  have,  insured  them  very  cheaply.  The  shingles 
migh^    "  }  '»^  from  the  roof,  through  an  adjacent  fire,  with- 

out injuring  the  plank  of  the  roof. 

A  Member.  I  would  suggest  an  improvement  on  the  tin 
roof,  —  that  it  be  laid  on  planks  so  that  it  will  not  pull  apart 
from  the  contraction. 
j.  Another  Member.  In  regard  to  the  expansion  of  tin  roofs, 
j  I  may  say  this:  that  after  an  experience  of  twenty-five  years  in 
laying  such  roofs,  I  have  learned  that  if  you  will  paint  the  roofs 
white,  there  will  be  no  necessity  for  this  expansion  and  con- 
traction. The  roofs  will  remain  perfectly  flat  as  originally  laid. 
Another  Member.  I  think  the  insurance  men  are  perfectly 
right  in  the  matter  referred  to  by  Mr.  Goulding.  In  the  thirty- 
odd  3'ears  that  I  have  lived  in  Fall  River,  I  have  seen  where 
shingles  caught  fire  from  the  locomotives  on  the  railroad,  and 
where  they  have  taken  fire  from  the  rockets  on  Fourth  of  July 
nights,  and  I  have  seen  the  shingles  burn  off,  we  will  say  two 
feet,  —  from  one  to  two  feet,  —  and  the  fire  has  gone  out  of 
itself,  because  the  shingles  were  laid  in  mortar,  as  I  believe  they 
are  on  all  our  mills. 

Mr.  Barkeji.  In  regard  to  mortar,  I  would  say  that  a  few 
years  ago  we  l^uilt  a  building,  and  I  was  requested  to  lay  the 
slate  in  mortar,  as  a  protection  against  fire.  I  did  it.  Each 
year  since  then,  I  should  ^ay  from  ten  to  fifteen  per  cent  of 
those  slate  have  come  off;  until  last  year  it  became  a  perfect 
bore  from  the  slat^  dropping  down.  I  made  inquiry  of  the  best 
slater  we  had  in  our  section  of  the  country,  what  was  the  mat- 
ter. He  said  the  lime  in  the  mortar  ate  the  nails  off,  and  let 
the  slates  down,  —  \^hich  looked  very  reasonable  ;  and  hereafter 
I  should  not  put  mortar  under  slates. 

In  regard  to  th\  matter  which  my  friend  from  Manchester 
spoke  of,  in  regard  to  gravelled  roofs,  I  don't  know  that  there 
is  any  value  in  my  ^eory  upon  this  matter,  but  I  think  there  is 
somewhat.  The  i.^f  I  put  on  our  woollen  mills,  which  I  spoke 
of,  was  put  on  with  good  materials,  an  I  well  done :  there  is  no 
doubt  about  that. .  When  it  leaked,  or  when  it  came  to  repairs, 
and  we  had  occasion  to  r^roof,  we  would  find,  underneath  this 
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felt,  the  boards  or  planks  saturated  with  water.  You  could 
take  a  piece  of  plank  that  was  rotten,  and  twist  it  in  your 
hand.  I  inferred,  that,  the  paper  being  put  upon  the  roof  and 
pasted  down  tightly,  it  was  then  air-tight,  i.  e.,  for  the  time 
being.  They  put  on  one  sheet,  and  ran  along  with  a  lot  of  tar, 
and,  as  it  were,  shingled  it  up.  When  they  have  finished,  and 
put  tar  over  the  whole,  if  there  is  any  moisture  in  the  mill, 
which  comes  up,  it  has  no  way  of  escape  when  it  reaches  the 
paper:  hence  it  remains  there,  and  decays  the  boards.  Last 
summer,  on  another  roof  we  had  occasion  to  cut  a  hole  through ; 
and  we  found,  though  it  was  in  dry  weather  such  as  we  ordina- 
rily have  during  the  summer,  those  boards  were  completely 
saturated  with  water,  and  decayed.  It  seems  to  me  that  would 
be  an  answer  upon  the  question  of  durability. 

Mr.  Jennings.  I  find,  in  looking  through  the  list  of  Fall 
River  mills,  that  out  of  thirty-three  corporations,  twenty-three 
use  the  gravelled  roof.  I  find  that  there  is  no  mill  built  at  the 
present  time,  where  a  pitch  roof,  or  a  barn  roof  as  you  term  it, 
is  used.     All  are  gravelled  roofs. 

At  the  Merchants'  Mill,  the  firet  roofing  which  I  put  on  was 
in  1867,  thirteen  years  ago.  We  have  had  few  places  that 
have  required  repair.  We  have  had  the  roofing  done  much 
better  than  at  that  time.  Wherever  we  had  used  the  hard 
})ine,  or  the  spruce  in  the  roofing,  as  Mr.  Barker  suggests, 
having  it  grooved  and  put  on  as  he  suggests,  there  we  find 
that  we  have  got  along  very  nicely.  But  wherever  we  have 
undertaken  to  use  the  soft  pine,  or  the  northern  pine  and  coarser 
material,  we  have  had  it  to  rip  ofl*.  I  have  in  mind  now  a  mill 
built  in  1872  or  1873,  the  roof  being  of  this  open,  coarse  pine, 
when  they  had  to  renew  much  of  it.  I  don't  know  of  a  single 
instance  in  Fall  River,  where  we  have  used  the  Western  or 
Southern  pine,  that  we  have  ever  had  to  repair  a  roof.  I  don't 
know  of  a  tin  roof  in  the  whole  city  on  a  cotton  mill. 

Mr.  LoCKWOOD.  Having  been  called  upon  to  give  my  views 
upon  the  subject,  and  having  rather  for  the  time  being  thrown 
off  the  responsibility  upon  my  friend  from  Philadelphia,  perhaps 
I  ought  to  occupy  a  moment  or  two.  When  our  friend  from 
Fall  River  was  on  the  floor,  the  mentioning  of  the  name  of 
his  city  brought  to  my  mind  the  statement  that  I  heard 
not  long  since  from  a  man  who  is  also  connected  with  fire 
insurance,    who    had    been   there   in   the   performance   of   his 
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dut»y  ill  the  inspection  of  mills ;  and  while  there,  or  in  going 
there,  or  on  the  train,  he  fell  in  with  a  man  from  Fall  River 
whose   business   it  is   to   cover  roofs  with    gravelled    roofing. 
Inuring  the  conversation  the  question  was  asked,  what  price  he 
charged  for  roofing.     He  gave  the  price,  which  seemed  to  the 
gentleman,  who  was  a  practical  builder  of  long  experience,  a 
prettjr  low  price ;  and  he  wanted  to  know  if  he  could  make  a 
good    roof  at  such  a  cost,  and  made  some  inquiries  as  to  the 
^atei-ial  he  used.    "  Well,"  said  he,  "  we  cannot  make  such  roofs, 
orpLit.  on  such  roofs,  as  they  used  to.    They  cost  too  much.    We 
iiave    to  put  on  roofs  at  such  prices  as  people  are  willing  to  pay ; 
*od     they  cut  us  down  to  a  lower  price,  and  "we  use  a  cheap 
'Dat^xnal."     Now,  I  imagine  that  that  is  the  case  with  a  great 
^^^^^  persons  who  use  gravelled  roofs.    Their  troubles  arise  often 
fronx       the  improper  manner  in  which  the  work  is  done,  and  the 
P^^^^^^ess  of  the  material  that  is  used  for  the  purpose.     Now,  if  I 
wer^      to  have  a  gravelled  roof,  I  should  want,  as  has  been  sug- 
gest^^^  by  Mr.  Barker,  a  good    substantial   plank  covering  to 
begi^:t^  ;irith.      I  agree  with  him  that  that  should  be ''spliiied." 
I   aL^^  believe  that  the  plank  should  be  seasoned.     That  is 
inip^:^  Ttant.     You  take  white  pine  or  some  other  kinds  of  tim- 
^^^»        and  saw  it,  half  sap,  and   green,  and  put   it   to   such   a 
use^     5and  it  is  not  strange  that  it  should  decay.     I  have  never 
haci.     .^jjy  trouble,  I  think,  in  the  decaying  of  the  wood.     I  have 
"*^    St  good  deal  of  experience  and  a  good  deal  of  trouble  with 
roo^;^^    Sometimes  I  have  favored  mortar  and  shingles,  a  method 
^^  ^^  fDgue  thirty  years  ago.     I  have  used  the  gravel  roof,  and  I 
*^^^^^  had  a  good  deal  of  trouble  with  that.     I  have  also  used 
^^°>   and  have  substituted  tin,  as  in  the  case  of  the  Androscoggin 
"*^ll,  for  a  gravelled  roof.     The  gravel  lasted  in  that  case  eight 
^^  t^n  years.     It  was  then  covered  with  tin,  and  is,  I  think,  in 
gOf^^  condition  to-day.     It  is  supposed  that  the  material  —  coal 
^**  — now  generally  used  for  gravelled  roofs,  is  not  as  good 
^     formerly.     It  is  also  believed  that  tin  in   common  use  is 
^  poorer  quality.     If  you  are  to  have  a  good  roof,  either  tin 
^^   gravel,  you  must  have  the  planking  well  seasoned  and  prop- 
^^*^y  laid,  the  material  of  suitable  quality,  and  the  labor  per- 
^^^tBed  in  the  most  thorough  manner.     You  should  secure  the 
"^st  material,  without  regard  to  cost.     I  am  now  constructing 
^  building  four  hundred  and  fifty  feet  long,  and  about  a  hun- 
^^ed  feet  wide;  and  this  matter  was  one  that  interested  me  very 
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much.  I  had  my  objections  to  tin  on  so  large  a  roof,  —  espe- 
cially such  tin  as  is  now  made.  I  had  had  a  wretched  experi- 
ence with  some  of  the  gravelled  roofs,  and  yet  I  had  known 
other  roofs  where  they  had  given  great  satisfaction  and  lasted 
many  years.  After  considerable  investigation  and  a  good  deal 
of  thought,  I  adopted  this,  —  whether  it  is  the  best  or  not,  time 
will  perhaps  develop, —  I  adopted  the  gravelled  roof,  not,  how- 
ever, using  as  the  material,  the  ordinary  material,  —  I  don't 
know  as  I  ought  to  say  *'  ordinary,"  but  what  a  great  many  use, 
simply  coal  tar,  paper,  and  gravel.  I  decided  to  use  Trinidad 
.asphalt  with  the  gravel.  It  was  at  a  higher  cost,  but  that  was 
not  the  principal  question  with  me.  It  was  not  cost:  it  was 
durabilitv. 

Mr.  Jennings.  How  do  you  put  it  on?  You  have  spoken 
about  tin  :  how  do  you  make  the  gravelled  roof? 

This  matter  of  gravelled  roofs,  first  of  all,  I  take  to  be  one  of 
great  importance.  I  would  take  the  highest  brand  of  felt, 
"Beehive  brand."  I  would  take  the  New  England  cement; 
and,  as  I  have  put  it  on  several  mills  where  I  have  been  on  the 
building  committee,  I  will  say  it  is  absolutely  necessary  to  have 
seasoned  plank.  I  then  take  Manila  paper,  and  spread  it  over 
the  entire  surface :  this  is  done  to  keep  the  tar  from  penetrat- 
ing, and  reaching  the  plank,  and  separating  it  by  shrinkage, — 
that  we  may  avoid  any  thing  that  shall  rupture  the  felting.  I 
then  lay  three  layers  of  this  ''  Beehive  brand  "  of  felting,  and 
mop  the  entire  roof.  I  then  lay  another  layer  of  felting,  and 
mop  it  again.  I  then  lay  another;  then  pour  on,  and  gravel. 
And  I  think  where  we  have  used  it,  and  gone  on  that  way,  — 
which  I  know  is  the  way  Fall  River  has  done  with  its  best  mills, 
—  that  it  is  the  cheapest  way  in  the  end.  I  would  like  to 
have  some  one  tell  me  where  to  find  a  better  way.  I  have 
usually  made  it  a  point  to  look  after  this  when  constructing  a 
building,  to  see  that  it  was  properly  done. 

I  have  had  an  experience  in  the  Merchants'  Mill,  and  with 
the  Old  Colony  Railroad,  where  we  have  had  acres  of  this  same 
felting  and  roofing  put  on.  I  can  look  back  to  1860,  when 
sieveral  roofs  of  that  kind  were  put  on.  In  reganl  to  the  price, 
I  will  say  that  some  of  it  is  done  very  cheaply  indeed.  I  saw 
a  contractor  the  other  dav  who  had  a  contract  for  it  for  some 
sheds.  I  asked  him  what  he  paid  for  roofing.  He  said,  •"  One 
and  seven-eighths  cents  per  foot,"  i'.t\,  with  three  thicknesses  of 
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felting.  A  tin  roof  would  cost  from  eight  dollars  to  eight  dol- 
lars and  a  half  per  square.  When  you  compare  this  with  a 
gravelled  roof,  which  can  be  properly  done  at  four  dollars  a 
square,  I  don't  see  how  you  can  provide  your  roofing,  using 
tin,  scT  near  the  salt  water  as  we  are,  as  cheaply  as  you  can  by 
using  gravel. 

Mr.  Birkenhead.  The  gentleman  suggests  the  idea  whether 
it  is  best  to  put  an  air-tight  roof  on  over  a  dressing-room,  or 
whether  it  would  not  rot  the  timbers  underneath. 

Mr.  Jennings.  We  always  have  ventilators  in  the  roof  to 
take,  care  of  that. 

Mr.  Gabsed.  One  point  further  in  answer  to  my  friend  Mr. 
Lockwood.  He  seems  to  think  it  necessary  to  make  the  best 
roof  irrespective  of  cost.  Now,  why  not  put  on  a  copper  one  ? 
In  Philadelphia,  I  think,  thirty  years  ago  they  uncovered  some 
roofs  put  on  by  Stephen  Girard.  I  saw  some  of  the  timbers : 
they  were  oak.  A  coating  of  varnish  had  been  put  upon  those 
oak  timbers,  and  upon  the  top  a  copper  roof ;  and  it  was  asserted 
—  I  don't  know  with  how  much  truth  —  that  they  had  been 
on  nearly  a  hundred  yeai*s.  Now,  if  the  element  of  cost  is  to 
be  discarded,  then  surely  the  copper  roof  is  the  one  we  should 
adopt. 

Mr.  Lockwood.  Might  he  not  carry  it  a  little  further?  I 
am  not  certain  but  a  gold  roof  would  last  a  little  longer  even 
than  copper,  —  perhaps  as  many  centuries  as  the  other  would 
years.  We  always  understand,  in  a  body  like  this,  that  we 
are  talking  to  and  in  the  hearing  of  men  of  common  sense : 
hence  you  may  say,  that,  in  respect  to  the  question  of  cost,  of 
course  there  is  to  be  some  reasonable  limit  of  application. 

Mr.  Garsed.  Most  persons  would  suppose,  from  their 
knowledge  of  the  distinguished  men  of  this  country  in  years 
past,  that  Stephen  Girard  was  a  sensible  man,  —  a  man  that 
accumulated  and  left  at  that  time  some  thirty-odd  millions  of 
dollars,  and  established  what  was  at  that  time  probably  the  very 
best  school  on  this  continent.  To  say  that  he  was  not  a  sensible 
man,  or  that  he  was  wanting  in  sagacity  in  respect  to  economy, 
in  putting  on  a  copper  roof  upon  his  building !  Why,  there 
was  not  a  more  economical  man  in  Philadelphia  !  lam  told  by 
a  friend  who  remembered  him  that  he  used  to  ride  in  his  old 
gig  from  his  farm  to  his  bank,  and  that  the  vehicle  had  not  been 
painted  in  twenty  years. 
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Mr.  LocKWOOD.    I  had  not  Mr.  Girard  in  my  mind  when  I 

spoke  of  common  sense. 

Mr.  Atkinson.  I  believe  some  of  the  oldest  roofs  in  the 
world  are  covered  with  gold :  they  are  in  Moscow.  And  the 
combined  wisdom  of  the  Legislature  of  Massachusetts  has  gilded 
tlie  dome  of  the  State  House. 

In  regard  to  this  matter  of  covering  roofs,  reference  has  been 
made  to  the  insurance  men.  The  insurance  man  referred  to  by 
Mr.  Goulding  was,  however,  that  very  Mr.  Whiting  who  advised 
shingles  laid  in  mortar  on  a  pitched  roof.  That  advice  has  been 
given,  among  others,  to  some  of  the  most  skilful  paper  manu- 
facturers in  Massachusetts,  whose  establishments  are  subject  to 
a  great  deal  of  inside  moisture,  and  who  are  greatly  liable  to 
condensation  of  moisture  on  the  inside  of  their  roofs.  Those 
who  have  adopted  the  thick  plank  roof  covered  with  shingles 
laid  in  mortar  will  never  use  any  thing  else,  so  well  satisfied  are 
they  of  its  being  suiUible  for  the  purpose  and  safe  in  respect  to 
fire,  unless  they  see  fit  hereafter  to  adopt  flat  roofs  in  preference 
to  pitched  roofs. 

In  respect  to  the  form  of  roofs,  I  suppose  there  would  be  no 
difference  of  opinion  as  to  the  merit  of  the  flat  roof  compared 
with  the  barn  roof,  —  provided  the  question  of  the  right  cover- 
ing were  settled.  In  respect  to  slate  upon  a  barn  roof,  not  laid 
in  mortar,  the  underwriters  have  every  reason  to  consider  it 
dangerous,  when  exposed  to  fires  in  the  neighborhood.  The 
slates  are  very  easily  broken  by  heat ;  they  are  very  dangerous 
to  the  firemen  ;  and,  unless  laid  in  mortar,  the  sparks  pass 
through  between  them,  and  it  is  one  of  the  easiest  things  pos- 
sible to  set  the  roof  on  fire,  under  the  slate,  from  a  fire  or  the 
lieat  of  a  fire  in  the  neighborhood.  They  are  heavy ;  they  are 
(juick  conductors  of  heat  and  cold;  th^y  are  dangerous.  The 
form  of  the  roof  on  which  tliey  are  placed  is  the  poorest  form, 
in  the  judgment  of  those  wlio  have  a  great  deal  more  experience 
tlian  I  have.  My  experience  has  been,  to  build  up  one  story 
above  a  barn  roof,  put  a  flat  roof  on,  throw  the  barn  roof  out 
of  tlie  windows,  and  cover  the  flat  roof  with  tar  and  gravel 
properly  laid. 

In  respect  to  tlie  question  of  roofs  in  general,  I  have  within 
the  last  year  or  year  and  a  half  followed  my  usual  course  of  ask- 
ing questions,  and  have  sent  to  many  of  you  a  circular  asking 
(questions  in  regard  to  the  relative  merits,  durability,  and  safety 
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of  the  various  kinds  of  .materials  used.  I  have  received  about 
forty  answers,  and  they  indicate  about  as  great  a  divergence  of 
opinion  as  has  been  shown  upon  this  floor  to-day.  The  general 
tone  of  all  .those  answers  varies  somewhat  witli  respect  to  the 
use  that  is  to  be  made  of  the  premises  under  the  roof.  Very 
serious  objections  have  been  made  to  tin  roofs  where  any  acid 
fumes  were  liable  to  pass  through  the  cracks  of  the  boards,  and 
rot  the  tin  underneath ;  and  various  objections  have  been  raised 
to  the  gravel  roofs  from  other  standpoints.  But  on  the  whole, 
the  testimony  is,  that,  considering  economy,  safety,  and  stability, 
and  considering  non-conducting  properties  as  to  heat  and  cold, 
the  balance  of  testimony  is  very  largely  in  favor  of  the  grav- 
elled roof. 

But,  when  you  have  settled  the  point  of  having  a  gravelled 
roof,  you  come  again  to  the  consideration  of  the  question  of 
what  kind  of  a  gravelled  roof  you  will  put  on  ;  and  I  think  that 
a  great  many  of  the  objections  that  have  been  raised  against  it 
are  due  to  the  fact,  that  it  has  been  either  a  bad  kind,  or  an  im- 
perfectly applied  kind,  of  gravelled  roof.  Still  there  are  some 
points,  in  respect  to  the  material  to  be  used  in  the  composition, 
that  do  not  appear  to  me,  after  very  considerable  investigation, 
to  be  yet  determined.  Whether  they  can  be  determuied  by  any 
thing  but  time,  remains  to  be  seen.  It  is  alleged,  on  the  one  side, 
that  the  coal-tar  products  which  are  used  in  the  composition 
have  changed  of  late  years,  in  consequence  of  improvements  in 
the  method  of  manufacturing  gas,  and  that  what  was  a  good 
product  for  a  roofing  material  some  years  ago  is  no  longer  as 
good  as  it  was,  from  tlie  removal  of  some  of  its  elements,  in  con- 
sequence of  the  better  manufacture  of  gas ;  also  that  in  the 
other  manufactures  that  have  been  entered  into  from  coal  tar, 
some  products  have  been  removed,  and  some  new  methods  of 
treatment  have  obtained.  On  the  other  hand,  it  is  alleged  that 
if  the  Trinidad  asphalt  is  used,  there  is  a  tendency  to  a  separa- 
tion of  the  asphalt  from  the  petroleum  product  which  is  mixed 
with  it,  as  I  understand,  to  give  it  elasticity  and  to  prevent  its 
becoming  brittle,  or  for  some  other  good  reason. 

There  are  three  skilful,  able,  and  upright  makers  of  material 
for  gravelled  roofs  in  this  city.  There  are  undoubtedly,  or  may 
be,  others  elsewhere.  I  think  it  would  be  extremely  desirable 
if  this  Association  would  call  upon  the  New  England  Roofing 
Company,  the  Warren  Chemical  Manufacturing  Company,  and 
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Mr.  Samuel  Cabot,  jun.,  to  submit  to  the  Board  of  Government 
in  writing,  scientific  statements  in  respect  to  the  mode  of  prepa- 
ration and  application  of  the  materials  that  they  use  for  the  tar 
and  gravel  roofing,  such  statements  to  be  printed  by  the  Board 
of  Government,  if  they  see  fit,  after  having  examined  them; 
and  it  may  happen  that  investigation  of  an  impartial  sort 
can  then  be  made,  —  as  we  have  made  the  investigation  in 
respect  to  oils,  and  hose,  and  other  matters,  —  to  determine  if 
possible  by  scientific  analysis  what  the  merits  of  the  respective 
claimants  are.     To  that  end  I  have  prepared  a  vote  as  follows :  — 

Voted,  That  the  three  prominent  firms  or  corporations,  namely,  the 
New- En  gland  Felt  Roofing  Company,  the  Warren  Chemical  Manufacturing 
Company,  and  Samuel  Cabot,  jun.,  be  invited  to  submit  statements  in  writ- 
ing in  respect  to  the  relative  merits  of  their  gravel  roofing,  subject  to  publi- 
cation in  the  report  if  Uie  government  see  fit,  together  with  any  other  sug- 
gestions in  respect  to  roof  covering  that  may  be  submitted  and  approved  for 
printing  by  the  government. 

There   is   another  subject   more   important   in   its  relations 
than  this  one,  if  you  will  bear  with  me  for  a  moment  while  I 
state  it.     This   subject   comes   before   the    underwriters   more 
frequently  than   any  other,  —  in  respect  to   the  construction 
of  roofs,  —  and  it  is  a  tender  point,  as  you  have  heard  from 
me  a  great  many  times.     The  other  day  one  of  our  members, 
Mr.  Storrs  of  Dedham,  came  into  the  ofiice  to  see  how  he  could 
prepare  a  roof  for  a  low  building  which  he  was  about  to  add 
to  his  mill,  in  which  he  works  cotton  and  wool   together,  so 
that  he  could  use.  that  roof  as  a  deck  to  dry  wool  upon,  if  he 
saw  fit.     Mr.  Whiting,  who  always  has  a  suggestion  of  a  practi- 
cal sort  to  make  to  meet  almost  any  request  that  can  be  made, 
said  to  him  at  once,  "  Well,  why  don't  vou  cover  it  with  cotton 
duck,  and  paint  it,  as  the  steamboat-decks  are  covered?"     In 
conversation  with  an  old  steamboat  builder,  who  built  a  steamer 
to  navigate  the  Amazon,  and  covered  the  deck  with  cotton 
duck,  I  learned  tliat  it  had  lasted   sixteen   years   under  the 
tread  of  feet,  and  had  served  its  purpose  well.     There  is  not 
absolute   analogy  between  the  deck  of  a  steamboat   and   the 
roof  of  a  mill,  because  the  deck  of  a  steamboat  is  calked,  and 
tight  of  itself.     Nevertheless  Mr.  Storrs  accepted  the  sugges- 
tion, had  a  duck  roof  prepared,  and  placed  it  upon  his  mill ; 
and  under  the  advice  of  a  sailmaker,  after  it  had  been  laid  over 
the  edges,  washed  it  with  salt  water,  so  that  it  would  be  per- 
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fectly  smooth,  and  have  all  the  wrinkles  taken  out,  and  then  he 
painted  it ;  and  there  it  is. 

Now,  following  out  that  suggestion,  I  had  expected  to  have 
had  here  some  duck,  prepared  with  reference  to  its  being  nailed 
underneath  at  various  points.  It  seems  to  be  a  very  suitable 
suggestion,  if  narrow  flaps  are  stitched  to  the  duck  on  the  under 
side  at  every  two  or  three  feet,  the  duck  then  rolled  with  the  top 
side  in,  each  flap  nailed  as  it  is  unrolled,  and  perhaps  painted 
on  the  under  side  as  it  is  unrolled.  It  may  then  be  attached 
by  the  flaps  in  such  a  manner,  that  even  if  the  roof  planks 
shrink  and  stretch  a  little  underneath,  it  will  draw  on  the  flap, 
and  not  on  the  main  surface  of  the  duck.  Whether  or  not  a 
thick  cotton  duck  cannot  be  placed  on  a  good  roof,  painted  of 
such  tint  as  reflects  heat  most  (whatever  that  may  be),  and 
made  very  durable,  I  think  is  a  matter  worthy  of  consideration. 
The  cost  of  the  material  would  be  twenty-five  cents  a  pound. 
Suppose  it  is  a  yard  to  a  pound,  there  would  be  nine  feet  for 
twenty-five  cents.  Suppose  you  use  an  eight-ounce  duck,  then 
you  have  eighteen  square  feet  covered  with  the  material,  and 
it  will  cost  twenty-five  cents,  which  is  a  fair  price,  per  pound. 
There  are  asphalt  varnishes  which  may  be  used  for  the  first 
preparation  of  duck,  which  are  as  indestructible  as  the  paraffine 
varnish.  On  top  of  that,  mineral  paint  or  shellac  paint  or  any 
other  paint  that  is  desired,  can  be  placed. 

I  respectfully  submit  that  vote  to  call  for  the  differences  in 
materials  used  in  the  construction  of  gravelled  roofs,  and  for 
any  other  suggestions  upon  the  subject  to  be  submitted  to  the 
government.  And  I  respectfully  submit  these  suggestions  in 
regard  to  duck  for  roofing.  If  duck  is  used,  it  will  be  impor- 
tant that  all  the  corners  over  which  it  is  stretched  be  rounded, 
as  sharp  corners  will  cut  the  fibre. 

Mr.  Barker.  I  would  suggest  that  the  firms  or  companies 
that  make  a  specialty  of  putting  on  tin  roofs  be  requested  and 
invited  to  present  their  ideas  in  this  connection. 

Mr.  Atkinson.  I  accept  that.  I  have  somewhat  limited  the 
statement  in  employing  it  at  "first,  because  the  resolve  is  not 
directed  towards  what  is  the  best  roof  covering,  but  rather 
directed  to  ascertain  what  is  the  best  kind  of  gravel  roof  cover- 
ing. But  the  other  clause  would  admit  any  kind  of  suggestion 
that  might  be  made,  subject  to  being  printed  by  the  Board  of 
Government  if  they  see  fit.  Your  amendment  is  not  required, 
as  you  see  by  the  final  clause  of  the  resolVe. 
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Mr.  Babkeb.  But  if  that  motion  passes,  felt-roof  men  are 
not  going  to  recommend  tin  to  this  Board.  I  don't  see  any 
thing  there,  as  Mr.  Atkinson  suggests,  referring  to  tin  or  apply- 
ing to  tin.     We  call  upon  gravel-roof  men  only. 

Mr.  Atkinson.  The  point  of  the  inquiry  was  directed  to 
ascertaining  what  are  the  precise  differences  in  the  materials 
used  for  gravel-roofing.  That  is  the  intention  of  the  resolve. 
But  in  order  to  cover  the  other  point,  any  other  suggestions,  in 
respect  to  roof  coverings,  that  may  be  submitted  and  approved 
by  the  government,  may  be  printed,  —  which  opens  the  door 
for  them  to  receive  any  thing,  presented  by  anybody,  and 
approve  what  they  see  fit. 

Mr.  LoGKWOOD.  I  would  suggest  that  as  you  specify 
"  gravelled  roofs,"  and  make  no  allusion  to  tin  roofs,  the  tin- 
roofers  will  not  consider  themselves  as  included,  and  will  not 
come  unless  you  send  them  a  special  invitation. 

Mr.  Atkinson.  I  would  like  to  keep  this  to  its  point,  and 
then  have  an  additional  motion,  that  any  other  roofers  present 
their  suggestions.  I  want  to  get  out  the  exact  points  in 
regard  to  the  materials  used  for  gravelled  roofing,  for  that 
seems  to  be  very  important. 

[A  vote  was  taken,  and  the  resolve  as  given  above  was 
adopted.] 

Mr.  Atkinson.     Now  I  move  the  following  in  addition  :  — 

That  descriptions  of  any  other  kinds  of  roofing  may  be  submitted  to  the 
Board  of  Government,  to  be  printed  at  their  discretion. 

[The  foregoing  motion  was  adopted.] 

Mr.  Jennings.  My  experience  has  been,  that  I  found  duck 
covering,  that  had  been  on  sixteen  years,  in  good  condition, 
being  thoroughly  painted.  I  think  duck  of  eight  to  ten  ounces 
is  not  strong  enough ;  but  taking  the  duck  I  find  by  the  sam- 
ples I  have,  twenty-eight  and  a  half  inches  wide  duck,  it  would 
be  nearly  twice  as  heavy  as  duck  of  ten  ounces.  In  putting 
that  upon  the  roof,  I  have  lapped' two  inches,  and  laid  the  laps 
in  Brooklyn  white  lead,  and  then  nailed  it  three  nails  to  an 
inch,  thoroughly,  and  then  painted  it  with  paint  with  which  I 
have  painted  the  roof,  mixing  it  very  thin  at  first.  I  took  a 
farmer's  boiler,  and  heated  the  j)aint  very  hot,  and  put  it  on 
hot.  That  saturates  the  duck,  so  that  I  am  not  obliged  to 
paint  the  back  side.  Around  the  piazza,  after  I  had  taken  the 
tin  off,  I  used  this. 
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Mr.  Draper.  Jt  seems  to  me  that  in  a  cotton-manufac- 
turers' association  like  this,  this  use  of  cotton  duck  for  roofing 
must  be  an  exceedingly  interesting  matter.  It  will  promote 
their  business  very  materially,  as  well  as  give  them  a  good 
roofing,  if  they  can  find  out  the  best  way  to  do  it ;  and  I  think 
that  inquiry  in  that  direction  should  be  pressed. 

A  Member.  I  would  make  a  suggestion  on  this  matter,  and 
that  is,  that  the  first  coating  of  the  cotton  duck,  instead  of 
being  paint,  should  be  a  strong  solution  of  silicate  of  soda,  to 
make  it  fireproof,  as  well  as  waterproof,  and  then  a  slate  paint 
on  top. 

Mr.  Storrs.     My  experience  is  very  limited  in  the  matter 
of  duck  roofing.     Its  use  was  suggested   by  Mr.  Whiting   of 
the   Boston  Manufacturers'  Mutual  Fire  Insurance  Company. 
After  investigating  the  matter,  and  talking  with  a  sailmaker,  I 
concluded  to  use  it.     Mr.  Atkinson  has  referred  to  the  duck  on 
a  steamboat-deck,  which  was  sixteen  years  in  use.     I  was  re- 
ferred to  one  on  a  steamboat-deck  that  has  been  in  constant 
use  for  eighteen  years,  and  is  still  in  good  condition.     I  have 
made  quite  extensive  inquiries  of  sailmakers  is  to  the  natural 
life  of  a  sail ;  which  I  find  to  be  four  years,  with  all  the  action 
of  winds,  rains,  and  mildews  upon  it.     Then  it  becomes  a  little 
tender,  and  is  taken  oi3f,  and  can  then  be  used  for  roofing  and 
floor-covers.     I  am  satisfied  that  it  is  one  of  the  cheapest  cover- 
ings, and  among  the  best  that  are  known  at  the  present  time ; 
although  our  experience  is  limited.     It  can  be  walked  over  on 
a  roof,  the  same  as  on  a  steamboat-deck,  for  aught  I  can  see ; 
and  the  cost  is  about  the  same,  or  a  little  more,  than  a  good, 
thoroughly-made  gravel  roof.     If  I  were  going  to  build  another 
mill  to-day,  I  should  try  it ;  and  I  should  put  it  on  my  house. 
As  the  gentleman  refers  to  his  piazza,  I  can  say  the  rattle  and 
noise  of  tin  on  a  piazza  is  very  uncomfortable,  —  it  certainly  is 
around  my  house,  —  and  the  tin  is  very  short-lived.     The  cover 
for  my  roof   was  made  the  same  as  you  would   make   a   sail, 
lapped  one  to  one  and  a  quarter  inches,  sewed  on  each  side, 
—  all  made  and  brought  to  the  mill  in  one  piece,  forty-two  by 
sixty  feet.     Two  men  put  it  on  in  about  five  hours.     There  is 
no  nailing  except  at   the  edges  and  on  the  ends,  —  one-inch 
copper  tacks  ;  face-boards  put  on  afterwards.     At  the  suggestion 
of  the  sailmaker,  I  washed  it  over  with  salt  water,  and  made  it 
as  smooth  as  slate,  and  then  painted  it  with  slate  paint. 


38 

The  Chaibman.  Is  there  any  thing  farther  to  be  said  upon 
the  matter  of  roofing?  If  not,  the  Chair  would  ask  a  few 
monients'  indulgence  in  regard  to  roofs.  At  the  last  meeting 
of  the  Board  of  Government,  the  matter  of  constructing  and 
covering  roofs  was  talked  over,  and  it  was  suggested  that  some 
of  those  present  should  give  their  experience  in  the  matter  of 
roofing ;  and  I,  as  one  of  the  gentlemen  present,  can  give  my 
experience,  although  not  a  very  profitable  one  in  a  financial 
point  of  view.  As  you  are  well  aware,  the  Social  Manu- 
facturing Company's  mill  was  burned  on  the  first  day  of  July, 
1874,  and  rebuilt  again  the  same  year.  It  was  built  under  con- 
tract. It  was  to  be  built  in  ninety  days,  I  think,  from  the  time 
the  foundation  was  put  in ;  which  condition,  I  think,  was  fulfilled. 
In  the  contract  the  roof  was  to  be  covered  with  gravel ;  but  the 
company  saw  fit  to  change  its  mind,  and  adopted  a  covering 
of  asbestos,  which  was  said  to  be  much  better,  for  the  reason 
that  it  was  lighter,  more  durable,  and  was  almost  indestructible 
by  fire :  you  could  not  set  it  on  fire,  — that  was  the  argument. 
The  roof  was  constructed  as  follows,  viz. :  the  rafters  were  hard 
pine,  eight  inches  by  twelve  inches,  and  placed  eight  feet  from 
centre  to  centre ;  covering  used,  two-inch  spruce  plank,  planed 
one  side  and  matched,  pretty  dry.  Theji  asbestos  was  put  on 
in  sheets,  thirty-six  inches  wide,  and  forty  feet  long.  It  was 
laid  late  in  the  month  of  November,  the  weather  cold  and 
snowy.  It  was  difficult  to  get  this  material  laid  on  perfectly 
smooth ;  and  the  sheets  were  put  on  and  lapped,  running  the 
long  way  of  the  roof,  and  lapped  about  three  inches,  and  the 
joints  cemented  with  a  sort  of  liquid  they  called  asbestos :  I 
supposed  it  was  tar  or  pitch,  or  something  of  that  nature.  It 
was  put  on  by  A.  S.  Glover  &  Co.,  of  Providence,  R.I.  We 
got  along  during  the  winter  very  well ;  but  it  commenced 
to  leak  the  next  summer,  and  it  has  leaked  every  season : 
I  think  the  second  season  it  was  put  on  it  leaked.  We 
commenced  to  repair  it,  and  I  think  since  it  was  put  on  we 
have  expended  $2,200  or  $2,300  upon  it:  the  stuff  originally 
cost  $2,600.  I  think  if  that  roof  had  been  three-inch  plank, 
thoroughly  seasoned,  the  result  would  have  been  entirely 
different.  Then  there  was  another  thing  about  this  plank  that 
was  put  on,  which,  as  I  said  in  the  first  place,  was  contract 
work,  —  almost  all  of  it.  You  know  what  we  get  when  we  con- 
tract for  matters  of  that  kind ;    and  there  were  many  of  the 
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plank  that  were  not  properly  secured.  The  result  was  warping 
up  and  breaking  of  the  joints.  And  consequently,  as  I  say, 
we  have  expended  already,  since  1874,  about  $2,300  in  repairs. 
I  will  say,  as  regards  the  asbestos  men,  that  the  roof  still  leaks. 
Now,  if  I  were  going  to  put  a  roof  on,  without  regard  to 
expense,  I  should  put  on  a  frame  roof, — a  pitch  roof, — and 
shingle  it.  There  would  be  a  question  if  I  should  put  mortar 
under  the  shingles.  If  it  takes  fire,  your  building  is  going  to 
burn  before  it  gets  through  the  shingles  in  that  way.  The 
gravelled  roofs  are  very  cheap  roofs.  If  I  were  going  to  con- 
struct a  mill,  I  should  put  on  a  frame  roof  of  good  seasoned 
plank,  lay  a  coat  of  mortar,  and  shingle  it,  and  have  a  roof  that 
would  last  thirt}"^  or  forty  years.  That  is  all  I  have  to  say  in 
the  matter.  My  experience  with  asbestos  has  been  rather  an 
unprofitable  one. 

The  Chairman.     Shall  Mr.  Barker's  report  be  adopted? 

Mr.  Atkinson.  I  should  have  to  oppose  the  adoption  of  the 
report.  It  is  a  paper  submitted,  which  is  gratefully  received  as 
to  the  paper  itself,  but  not  to  be  inconsiderately  indorsed  by 
the  Association  as  to  what  is  said  in  it.  I  move  that  it  be 
printed  in  the  Report  in  the  usual  way. 

The  motion  was  adopted. 

HEATING   OF  MILLS   BY   OVERHEAD   PIPES. 

The  Chairman.  The  next  article  on  the  programme  is  the 
subject  of  The  Heating  of  Mills  by  Overhead  Pipes, 
by  Mr.  Grinnell  of  Providence. 

Mr.  Grinnell.  I  feel  quite  an  embarrassment,  gentlemen, 
in  appearing  before  you,  even  at  a  request  which  has  been  made 
that  I  should  do  so,  to  speak  upon  this  subject  of  steam  heating ; 
and  I  have  prepared  no  paper  upon  the  subject  for  you  either 
to  accept  and  print,  or  to  reject.  My  office  in  this  matter  I  feel 
to  be  simply  that  of  introducing  the  subject  to  your  attention, 
not  to  ventilate  my  own  ideas ;  for  I  feel  a  certain  pressure  on 
me  from  the  brains  of  other  men  here  present  who  have  had 
years  of  experience  in  this  matter  of  the  steam  heating  of  mills. 
I  am  in  that  business,  it  is  true :  but  I  make  it  a  point  to  serve 
my  customers  and  my  patrons  by  getting  experience  from  those 
with  whom  I  come  in  contact,  and  not  to  set  up  any  theories 
or  plans  or  speculations  of  my  own ;  and  if  I  am  of  any  value 
in  the  community  in  that  direction,  it  is  because  I  have   the 
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opportunity  to  obtain  from  you  all,  or  all  who  are  willing  to 
let  me  confer  with  you,  valuable  experience,  and  I  don't  know 
who  it  was  that  suggested  that  I  should  bring  this  matter  up. 
I  am  simply  a  passenger  here,  to  bring  to  your  attention  a 
matter  which  seems  to  have  been  considered  by  some  one  a 
question  of  importance ;  and  I  can  serve  you  no  better  than  to 
state  the  condition  of  this  matter,  as  it  stands  to-day. 

Two  years  ago  Mr.  William  B.  Whiting  considered  the  plan 
of  overhead  steam  heating,  as  compared  with  pipes  around  the 
room  in  the  ordinary  manner,  to  be  far  better  from  the  under- 
writers' standpoint;  and  he  wrote  a  paper  which  appeared  in 
your  publication  of  April,  1878,  which  sets  forth  those  advan- 
tages, from  the  underwriters'  standpoint,  very  clearly.  He  gives 
you  examples  of  this  method  of  steam  heating  which  has  been 
tried  probably  by  some  of  the  gentlemen  here. 

Although  not  a  special  advocate  of  this  system  in  all  cases, 
I  have  to  say  that  in  half  a  dozen  instances  that  I  have  investi- 
gated, and  in  thrfee  or  four  instances  named  by  Mr.  Whiting, 
where  this  system  has  been  resorted  to,  the  men  who  have  it  in 
practical  use  to-day  would  not  change  it.  They  are  perfectly 
satisfied  with  it.  At  the  request  of  Mr.  Lockwood,  who  is  now 
constructing  a  building  which  has  some  exceptional  conditions 
connected  with  it,  I  visited  the  establishment  of  the  Cheney 
Brothers,  to  learn,  personally,  their  experience,  and  found  that 
they  are  better  satisfied  with  it  in  every  respect  than  they  are 
with  the  system  of  pipes  around  the  room.  The  concerns  which 
we  have  fitted  up,  and  where  entire  satisfaction  has  been  given, 
are  the  Ansonia  Clock  Company,  who  have  recently  put  up  a 
large  new  building  in  Brooklyn ;  James  Legg  and  Company, 
woollen  manufacturers;  the  Stanley  Works,  the ^  Carpenter 
Steel  Mill,  of  B.  B.  &  R.  Knight,  Providence,  R.  I.  The  Rock 
Manufacturing  Company  of  Rockville,  the  Oswego  Manijfactur- 
ing  Company  of  Oswego,  Cheney  Brothers  of  South  Manches- 
ter, and  Henry  Einstein  of  Bound  Brook,  N.J.,  all  use  and 
approve  of  overhead  heating. 

I  wish  to  say  one  word  in  reference  to  the  wording  of  the 
notice  in  your  circular.  It  seems  to  imply  that  something  new 
is  to  be  said  upon  this  subject,  or  that  the  plan  of  overhead 
steam  heating  is  new.  Now,  that  plan  was  in  vogue  twenty 
years  ago  almost  universally ;  but  it  gave  a  great  deal  of 
trouble,  on  account  of  the  kind  of  pipes    used.     These  were 
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large  cast-iron  pipes,  and  expansion  and  contraction  caused  the 
joints  to  leak,  and  water  continually  falling  from  overhead  was 
a  great  nuisance  in  almost  any  manufacturing  establishment. 
Perhaps  that,  as  much  as  any  other  one  reason,  led  to  bringing 
the  pipes  down  to  a  lower  level.  Then  the  wrought-iron  pipe 
manufacture  improved,  and  facilities  for  working  the  wrought- 
iron  pipe  were  better ;  and  the  plan  of  small  pipes  around  the 
room  was  adopted,  as  neater,  and  more  readily  changed  and 
repaired.  So  that  it  seems  to  me  that  the  change  was  made 
from  overhead  heating  to  that  of  circulations  around  the  room, 
not  from  any  eiTor  in  the  principle  of  overhead  heating,  or  any 
trouble  from  excessive  heat  overhead,  but  for  the  reason  that 
the  material  at  hand  then,  namely,  the  large  cast-iron  pipe,  was 
such  as  to  render  it  impracticable  to  make  that  work  tight. 

Now,  the  question  arises  in  every  man's  mind  here,  "Can 
you  heat  a  room  as  uniformly  with  the  pipes  placed  overhead 
as  you  can  with  the  pipes  placed  under  the  windows,  where  a 
current  of  heated  air  is  to  rise  past  the  windows,  and  heat 
the  cold  air  passing  in?  In  other  words,  if  you  put  pipes  in 
overhead,  will  not  the  floor  be  cold,  and  the  overhead  portion 
of  the  room  perhaps  oppressive?"  The  best  answer  to  that 
query  is  certainly  the  fact  that  you  can  go  into  these  build- 
ings, as  I  have  done,  and  find  the  help  jjerfectly  satisfied ; 
and  learn  by  actual  test  that  there  is  not  much  difference  in 
the  temperature  overhead  and  at  the  floor,  under  these  condi- 
tions, from  what  you  would  find  if  the  mill  were  heated  at  the 
sides.  Of  course  we  know  that  a  mill  is  always  very  much 
hotter  at  the  ceiling  than  at  the  floor;  but  the  difference  in 
temperature  is  found  to  be  but  little  more,  if  any,  with  the 
overhead  pipes  than  with  the  pipes  on  the  floor.  Just  as  soon 
as  you  warm  one  portion  of  the  room  more  than  another,  the  air 
is  set -in  motion,  and  by  that  motion  the  heat  becomes  equalized 
throughout  the  room,  whether  you  place  your  pipes  overhead 
or  near  the  floor.  Of  course  many  of  ypu  may  differ  from  me 
in  reference  to  this  matter;  but  if  it  is  a  fact  that  the  plan  is 
acceptable  to  those  who  have  tried  it,  I  think  I  am  justified  in 
inviting  your  attention  to  it. 

I  suppose  I  was  asked  to  bring  this  matter  up  in  order  that 
manufacturers  might  consider  it,  and  it  might  elicit  new  infor- 
mation, and  lead  to  the  adoption  of  a  plan  better  than  tlie 
present  one.     The  manner  in  which  this  work  has  been  done  is 
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to  place  the  pipes  horizontally,  lengthwise  of  the  room,  turning 
the  corners,  to  allow  for  expansion  of  the  pipes,  and  to  take  up 
the  difference  of  expansion  on  the  different  lines  of  pipe  in  the 
same  coil,  and  suspend  them  from  the  ceiling,  not  too  near  to 
it.  The  Cheney  Brothers  have  placed  the  pipes  between  three 
and  four  feet  below  the  ceiling,  in  a  room  fourteen  feet  high. 
I  imagine  that  has  much  to  do  with  the  success  of  the  plan  in 
that  establishment.  I  would  not  place  the  pipes  within  six  or 
eight  inches  of  the  ceiling.  It  would  be  superfluous  for  me 
to  enter  into  the  matter  of  the  practical  details  of  the  connect- 
ing pipes  which  supply  steam  to  the  circulations.  I  prefer  to 
carry  the  main  steam  pipe  in  a  mill  to  the  upper  story,  and 
branch  off  to  the  places  where  I  wish  to  come  down,  and 
attach  the  circulations  to  these  return  pipes. 

I  will  here  leave  the  matter  for  discussion,  and  not  further 
ventilate  my  own  views  or  opinions. 

Mr.  Draper.  I  think  if  those  who  work  in  the  mills  were 
all  bald-headed,  like  myself,  they  would  not  want  any  thing 
above  their  heads  radiating  heat  directly  down  upon  them. 
They  would  prefer  to  have  the  heat  come  from  the  side  of  the 
room.  I  have  in  mind  a  case  exactly  in  point.  I  board  at  a 
hotel  in  the  city  a  few  weeks  in  the  winter ;  and  every  time  I  go 
into  the  barber's  shop,  it  is  so  arranged  that  they  have  a  radia- 
tor right  on  a  level  with  my  head,  and  1  feel  very  much  as 
thougli  there  was  something  wrong  every  time  I  go  in  there. 
It  certainly  is  exceedingly  uncomfortable.  You  cannot  get  out 
of  the  line  of  the  direct  radiation  of  heat.  The  most  intense 
heat  comes  to  you  in  a  direct  line  from  the  point  where  it  starts. 
If  you  put  that  apparatus  over  your  head,  the  heat  must  radiate 
directly  down.  I  am  satisfied  that  a  bald-headed  gentleman 
going  into  a  room  excessively  warmed  would  be  annoyed  by  it. 
If  you  put  the  pipes  around  near  the  floor,  or  near  the  outside 
of  the  room,  I  think  they  would  be  far  more  likely  to  generate 
these  currents,  because  the  cold  air  comes  in  more  or  less 
around  the  windows,  even  when  there  are  double  windows,  and 
aiDund  at  the  doors,  and  does  not  come  in,  as  a  rule,  overhead ; 
so  that  I  think  the  pliilosopliy  of  putting  these  pipes  overhead, 
as  regards  adding  to  the  comfort  and  the  health  of  the  people 
employed,  is  just  in  the  wrong  direction. 

Mr.  Grinnell.  I  would  like  to  hear  from  Mr.  Thomas 
Pray,  jun.,  on  tliis  subject ;  for  he  has  been  through  with  this 
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process  of  changing  the  pipes  from  the   one   location   to  the 
oiher. 

Mr.  Pray.  So  far  as  the  matter  of  direct  radiation  goes,  I 
think  there  is  nobody  here  but  knows  that  radiation,  as  a 
matter  of  radiation,  is  direct.  But  all  radiation  is  commenced 
by  the  currents  of  air :  and,  as  Mr.  Grinnell  has  stated,  very 
properly,  any  disturbance  in  any  part  of  the  room  immediately 
sets  all  the  air  in  that  room  in  motion.  That  I  have  proved. 
In  1871 1  owned  a  narrow,  old-fashioned  mill,  and  was  trying 
to  get  six  thousand  spindles  in,  where  there  had  been  but  three 
thousand.  The  matter  of  room  was  a  matter  of  a  good  deal  of 
consequence.  The  mill  was  thirty-eight  feet  wide  inside,  by 
one  hundred  feet  long.  I  put  in  Mason  looms  there,  and 
there  was  not  much  room  for  outside  matters.  The  heating 
bothered  me  a  good  deal.  The  air  came  in  at  the  windows,  and 
went  round  in  the  old-fashioned  plan.  The  pipes  were  always 
covered  with  waste  and  grease,  and  everybody  was  apt  to  get 
more  or  less  slush  on  them.  Finally  I  took  the  whole  matter 
down  on  the  floor.  We  had  in  the  mean  time'kept  track  of 
the  fuel  we  had  used  for  two  winters,  and  knew  where  we  were 
coming  out.  We  then  ran  the  circulation  overhead,  dropping  it 
down  under  the  beams  with  wrought-iron  clips,  five-sixteenths 
inch  iron.  It  was  put  up  in  the  summer.  Along  in  the  fall, 
the  help  began  to  get  uneasy.  Finally  we  had  one  or  two  cold 
snaps,  and  steam  was  put  upon  the  mill,  and  everybody,  to 
^y  surprise,  found  he  was  all  right.  It  went  along  to  about 
Thanksgiving  time,  when  we  had  snapping  cold  weather  for  a 
^^K  and  my  superintendent  was  making  some  changes  in  the 
^^^1«  I  had  taken  off  the  belt  while  running,  and  broke  a  light 
pulley,  which  stopped  all  the  machinery  in  the  room.  The  men 
"^  to  sit  on  the  floor,  and  do  the  work  for  four  or  five  days, 
*^^  part  of  the  work  was  done  nights,  to  hurry  along.  The 
^'^cstion  came  up,  whether  the  shafting  was  going  to  circulate 
^"^  air,  or  whether  the  pipes  were.  The  agent  went  to  work, 
*^d  hung  three  thermometers  at  different  places  in  the  room,  one 
"*lfway  from  the  beams,  and  another  a  foot  from  the  ceiling. 
^0  my  astonishment  and  his,  we  found  the  temperature  of  the 
room^  when  the  doors  and  windows  were  shut,  was  a  little  less 
than  four  degrees  more  at  the  top  than  at  the  middle.  There 
^^  a  variation  of  only  eight  degrees  between  the  top  and  the 
DOttom.     This  was  in  the  lower  room  of  the  mill.     Now,  we 
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had  one  of  these  flat  plank-covered  roofs  on  the  milU  and  four 
mules  working,  and  the  piping  overhead.  Then  we  went  into 
the  filling-mills  for  the  same  purpose.  He  took  the  shafting 
all  down,  so  as  to  level  it  up,  and  stopped  all  the  belting  in  the 
room.  It  took  them  a  week  to  take  care  of  the  filling  mules. 
We  demonstrated  the  thing  clearly,  that  direct  radiation,  and 
not  the  belting,  did  the  heating.  The  men  worked  with  comfort 
night  and  day.  That  was  followed  up  for  about  two  years. 
We  finally  compared  notes  on  the  amount  of  fuel  used,  and  we 
found  a  difi'erence  of  from  t«n  to  fifteen  per  cent.  The  mill 
was  heated  better  than  ever,  since  or  before.  Since  then,  we 
have  been  trying  the  experiment  in  a  small  room,  of  the  admis- 
sion of  air  over  the  tops  of  the  windows.  I  have  just  finished 
the  plan  of  a  building  sixty  feet  long  and  eighty-four  feet  wide, 
which  is  to  be  heated  on  this  system.  I  shall  put  over  the 
windows  a  cast-iron  arrangement  for  allowing  the  cold  air  to 
come  in  upon  the  steam-pipes.  We  have  found  the  tempera- 
ture in  this  way  much  more  equable  than  I  have  ever  seen 
it  in  any  other  establishment,  by  actual  demonstrntion  with  a 
thermometer.  If  any  man  wishes  to  follow  the  lead  of  the 
Chenevs  of  South  Manchester,  he  can  do  so.  I  would  not 
consider  a  mill  first-class,  that  had  the  old-fashioned  heating 
arrangement.  Practically,  the  new  system  is  better.  It  is 
more  economical.  It  is  already  settled,  that-  it  will  cost  vou 
less  to  put  up  the  pipes.  If  those  are  not  practical  considera- 
tions, I  don't  know  wht^re  vou  will  find  them. 

Mr.  Atkinson.  Fiom  my  observation,  I  don't  think  this  is 
any  longer  an  open  question.  Whenever  the  suggestion  has 
been  made  by  any  one  of  our  inspectors  to  alter  the  pipes  in  a 
crowded  room  in  a  mill,  and  it  has  been  done  in  order  to  clear 
the  pipe,  within  a  year  every  pipe  in  that  concern  has  been 
moved  up  overhead,  becfiuse  of  the  benefit  that  appeared  in  the 
first  room  treated.  I  don't  think  it  is  any  longer  an  open  ques- 
tion. It  is  said  that  heat  rises ;  and,  so  far  as  that  means  any 
thing,  it  is  equally  true  that  cold  falls.  But  it  will  be  found 
that,  whatever  heat  is,  it  distributes  itself  according  to  the  con- 
dition of  the  atmosphere,  and  that  its  distribution  depends  a 
good  deal  upon  humidity,  as  well  as  upon  other  causes. 

Now,  knowing  that  this  subject  was  coming  up,  I  asked  Mr. 
N.  M.  Lowe  to  corae  here,  and  bring  with  him  the  apparently 
little  toys  which  are  in  the  windows  [referring  to  peculiar  ar- 
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tai^gements  of  sets  of  paper  windmills  placed  in  the  windows  of 
the  room],  as  instruments  to  show  yon  the  convection  of  heat. 
Those  are  being  operated  now  by  the  movement  of  the  atmos- 
phere of  this  room.  These  are  not  conditions  suitable  to  show 
the  real  workings  of  those  instruments;  but  if  any  gentleman 
wishes  to  know  exactly  how  the  atmosphere  of  his  room  is  being 
distributed,  and  how  the  heat  is  being  distributed  through  the 
room,  a  few  of  these  little  instruments,  placed  here  and  there, 
will  quickly  show  him.  I  imagine  that  under  those  circum- 
stances our  friend  Draper  would  not  be  so  much  afraid  of  his 
bald  head.  The  last  case  of  dread  of  any  change,  that  I  heard 
of,  was  in  regard  to  a  very  experienced  weaver  in  the  Tremont 
and  Suffolk  Mills.  Mr.  Garland's  atomizer  was  being  placed 
there ;  and  she  left  the  premises,  and  went  up  to  Nashua,  and 
went  into  the  Jackson  Mill,  and  said  she  would  come  there 
because  that  atomizer  gave  her  .the  rheumatism,  it  made  the  air 
so  damp.  The  only  trouble  about  it  was  that  the  atomizer  had 
not  been  started.  I  think  that  Mr.  Draper  will  not  find  that 
heat  distributed  from  above  affects  his  head  so  unpleasantly 
as  heat  distributed  from  the  ordinary  point. 

Mr.  James  W.  Cumnock.  Are  these  pipes  located  in  the 
centre  of  the  room,  or  on  the  side  ?  In  what  position  are  they 
located  ? 

Mr.  Grinnell.  In  thinking  this  matter  over,  I  have  come 
to  the  conclusion  that  it  is  quite  important  where  these  pipes 
are  placed;  and  I  should  not  recommend,  from  my  own  judg- 
ment, placing  them  too  near  the  side  of  the  room.  I  believe 
that  too  much  importance  is  attached  to  the  fact  that  cold  air 

• 

^  coming  in  at  the  windows.  In  a  building  that  Mr.  Lockwood 
^^  spoken  to  me  about,  and  that  we  had  thought  over, — a 
'^wilding  about  one  hundred  feet  wide,  —  I  had  proposed  to  put 
these  pipes  some  eighteen  or  twenty  feet  from  the  sides,  and 
^^  this  case  down  some  three  feet  below  the  ceiling.  If  1  can 
^^ke  a  sketch  here  so  as  to  represent  about  the  proportions  of 
that  mill,  I  think  it  would  be  a  little  instructive. 

Mr.  J.  W.  Cumnock.  If  those  pipes  are  put  in  the  centre 
^^  the  mill,  running  lengthwise,  I  must  go  over  them,  through 
them,  or  under  them  with  the  belting.  Every  one  knows  that 
^hen  belting  goes  under  a  pipe,  if  it  strikes  it,  it  is  apt  to  make 
it  leak.  If  you  run  six  or  eight  lines  of  pipe  through  a  mill, 
and  then  belt  over  it,  as  you  would  have  to  do  by  this  system, 
I  think  you  will  find  it  impracticable. 
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Mr.  Draper.  I  think  all  of  us  must  have  ridden  in  a  rail- 
road car,  where  the  pipes  were  put  around  the  bottom,  and  put 
our  feet  upon  them,  and  found  a  very  decided  difference  in  the 
condition  of  our  feet,  and  the  condition  of  our  heads,  from  what 
is  the  case  when  we  ride  in  a  car  which  is  heated  with  stoves, 
where  the  heat  goes  up,  and  the  floor  remains  cold.  If  that  is 
not  an  illustration  of  a  room  in  a  mill,  I  am  very  much  mis- 
taken. Now,  in  regard  to  that  windmill  arrangement  in  the 
windows,  if  that  exemplifies  any  thing,  it  exemplifies  just  what 
I  said.  The  air  is  coming  in  from  out  of  doors,  and  carries 
those  fans  around,  just  as  in  the  case  of  any  windmill.  You 
can  see  by  going  there  how  it  is  done. 

Mr.  Atkinson.  I  said  to  Mr.  Draper  that  the  conditions 
under  which  that  was  operating  now  were  not  suitable.  It  was 
placed  there  just  for  experiment.  There  i%  no  patent  on  that. 
[Laughter.] 

Mr.  Grinnell.  I  have  pressed  myself  before  you  a  little 
at  this  juncture  because  I  wish  to  follow  up  Mr.  Cumnock. 
I  have  been  too  long  an  expert  in  this  matter  to  undertake 
to  straddle  a  lot  of  steam-pipes  with  a  series  of  belts.  That  is 
one  of  the  practical  details  which  must  be  carefully  guarded 
against.  And  I  must  appeal  to  Mr.  Lockwood  again,  by  calling 
his  attention  to  the  fact,  that  in  placing  the  pipes  in  his  mill, 
which  is  about  one  hundred  feet  wide,  I  did  most  carefully  plan 
and  guard  against  that  trouble ;  and,  placing  those  pipes  in  that 
particular  position  in  that  mill,  we  escape  all  the  cross-belts. 

Mr.  Cumnock.  In  the  mills  I  mentioned,  where  I  am  agent, 
the  machinery  has  been  altered  over  five  or  six  times.  If  the 
gentleman  put  up  his  pipes  the  first  time,  they  might  not  be 
right  five  or  six  years  hence,  and  consequently  they  would  all 
be  taken  out.  We  are  continually  adding  and  taking  down. 
Just  the  minute  a  belt  strikes  a  pipe,  it  goes  down. 

Mr.  Pray.  I  have  been  among  mills  for  the  last  twenty 
years.  I  never  found  a  man  who  put  shafting  within  four  or 
five  feet  of  the  side  of  a  room  as  a  general  thing.  If  he 
changes  that,  can't  he  just  as  well  change  the  steam-pipe,  at 
very  little  expense,  to  accommodate  the  shafting  ?  In  a  majority 
of  our  mills  I  can  put  up  steam-pipes  everywhere,  where  it  can 
be  free  from  any  objection  stated  here  to-day,  and  do  work  with 
very  much  less  objection. 

Mr.  J.  W.  Cumnock.     My  men  put  up  pipe  more  quickly  on 


47 

the  wall  than  they  can  on  the  ceiling.  So  far  as  the  piping 
goes,  it  is  entirely  out  of  place  for  me.  If  you  are  using  eight- 
inch  or  ten-inch  drop-hangers  under  your  beams,  you  must  come 
in  contact  with  your  belts.  In  your  lower  weaving-room,  your 
belts  are  very  thick.  I  asked  the  question  whether  the  pipes 
went  near  the  comers  of  the  room,  or  in  the  centre.  He  puts 
it  eighteen  feet  from  the  side ;  consequently  that  comes  directly 
in  the  way  of  the  belts.  It  makes  a  great  deal  of  difference 
about  pulling  down  belts,  and  overhauling  them.  If  you  have 
a  little  mill,  you  can  do  it  very  well,  and  pipe  it ;  but  if  it  is 
two  hundred  or  three  hundred  feet  long  you  cannot  pipe  it 
every  day. 

Mr.  Pray.  This  mill  that  I  am  speaking  of  is  three  hundred 
and  sixty  feet  long,  and  eighty  feet  wide.  I  believe  there  is  a 
mill  something  like  nine  hundred  and  eighty  feet  long  that  is 
piped  in  the  same  way. 

Mr.  LoCKWOOD.  In  this  connection  I  would  say  that  we  are 
now  building  a  large  weaving-shed  four  hundred  and  fifty  feet 
long,  and  ninety-odd  wide.  This  question  came  up  for  con- 
sideration ;  and  certain  local  conditions  existed  that  made  it 
very  desirable  to  heat  overhead.  Knowing  that  some  had  done 
it,  I  gave  the  matter  some  consideration.  I  have  generally 
found  in  life,  that  where  there  is  a  will  there  is  a  wav.  This 
matter  of  belts,  and  shaftings,  and  all  these  local  conditions, 
are  important,  in  my  case.  It  would  not  have  been  so  in  all 
cases  probably.  The  method  of  placing  the  pipes  was  such 
that  there  was  no  interference  with  the  belts.  But  that  was 
not  my  main  object  in  rising.  When  this  question  of  heating 
came  before  the  committee,  we  were  rather  hard  pushed  for 
subjects  to  bring  before  this  meeting  to  interest  you  and  take 
up  the  time.  This  was  presented,  and  occurred  to  us  as  a  sub- 
ject that  might  interest  some,  and  if  we  were  short  of  subjects 
this  would  fill  up  the  time ;  but  having  accomplished  that,  and 
filled  up  the  time,  it  seems  quite  enough  in  that  way.  I  move 
that  the  subject  be  laid  on  the  table. 

Mr.  J.  W.  Cumnock.  When  the  pipes  are  running  length- 
wise of  the  mill,  and  the  belts  at  right  angles,  how  are  we 
going  to  escape  the  pipes  ?  I  should  be  glad  to  see  it  in  that 
way ;  but  I  want  information. 

Mr.  Atkinson.  I  suppose  there  have  been  greater  changes 
in  the  works  of  the  Cheney  Brothers  (I  am  informed  so),  from 


48 

changes  in  the  business  itself,  than  ever  could  possibly  be  in 
any  cotton-mills.  They  are  heated  by  overhead  pipes,  and  they 
have  adjusted  themselves  to  all  these  changing  conditions  with- 
out any  difficulty  ;  and  Mr.  Leigh  says  all  the  mills  in  England 
are  heated  in  that  way.  I  tliink  the  Oswego  Manufacturing 
Company  has  a  twenty-set  mill ;  and  for  a  woollen-mill,  it  is  as 
difficult  of  adjustment  as  a  cotton-mill.  Aft^r  they  had  been 
advised  to  change  one  room  under  special  conditions,  they 
changed  every  part  of  the  mill ;  and  Mr.  Trainor  has  done  the 
same  thing.  I  think  Mr.  Cumnock,  by  changing  some  part  of 
his  mill,-  will  find  all  his  difficulties  removed. 

Mr.  Cumnock.  If  I  run  my  pipes  lengthwise,  and  my  belts 
crosswise,  how  am  I  going  to  escape  the  diflBculty  ? 

Mr.  McArthue.  Before  this  subject  is  disposed  of,  I  wish 
to  add  a  few  words  of  my  own  practical  experience.  In  the 
top  room  or  attic  of  one  of  our  mills,  we  had  a  great  deal  of 
trouble  to  keep  it  warm  during  the  winter  months.  I  had  the 
stefim  pipes  taken  down  from  the  ordinary  way  of  running 
them,  and  placed  them  up  overhead.  This  change  was  made 
some  four  years  ago ;  and  since  that  time  we  have  had  no 
trouble  to  heat  the  room ;  which  has  led  me  to  believe  that 
overhead  piping  is  the  proper  way  to  heat  mills. 

Mr.  Atkinson.  Pending  the  motion  to  lay  the  subject  on 
the  table,  I  would  state  (it  being  now  lunch-time)  that  if  there 
is  time  this  afternoon,  and  a  wish  on  the  part  of  the  members 
of  the  Association,  the  history  of  further  experiments  on  oil 
will  be  given  by  Mr.  Woodbury,  and  results  reached  will  be 
stated,  that  have  never  been  reached  before  in  measuring  the 
co-efiicient  of  friction.  We  have  a  machine  "which  is  an  abso- 
lute measure,  and  will  determine  every  time  the  co-efficient  of 
friction  of  everv  lubricant  under  friction.  There  are  also  one 
or  two  other  things  for  your  consideration,  which  will  be  pre- 
sented this  afternoon. 

Mr.  Webber.  At  the  suggestion  of  several  members  who 
are  too  modest  to  mention  it  themselves,  I  move  that  the  Board 
of  Government  be  requested  to  prepare  for  the  next  meeting 
some  discussion  which  shall  bear  directly  on  the  details  of  cot- 
ton manufacturing.  And  it  has  been  suggested  to  me,  that 
since  picking  and  carding  have  been  discussed  here,  there  have 
l»een  some  improvements  made  which  would  make  those  very 
jjroper  subjects  to  come  before  us,  and  that  the  Board  of  Gov- 
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eminent  be  requested  to  make  such  arrangements  as  to  intro- 
duce for  our  consideration  any  improvements  that  have  been 
made  in  picking  and  carding  for  three  or  four  years.  I  wish 
to  say  that  the  last  two  or  three  meetings  have  been  very  inter- 
esting, especially  so  to  me,  more  particularly  as  an  engineer 
than  as  a  manufacturer.  But  gentlemen  who  have  spoken  to 
me  have  said  that  we  seem  to  have  departed  from  the  subject  of 
cotton  manufacturing  very  largely,  and  therefore  request  me  to 
make  this  motion. 

The  motion  to  lay  on  the  table  the  subject  of  the  heating  of 
mills  was  adopted. 

Mr.  Davis.  There  is  a  matter  which  ought  to  come  before 
the  meeting,  which  is  very  important,  —  the  financial  matter. 
We  have  not  passed  any  vote  authorizing  the  Board  of  Gov- 
ernment to  assess  members  yet.     I  offer  the  following :  — 

Voted,  That  the  Board  of  Government  be,  and  they  hereby  are,  aathor- 
ized  to  lay  such  assessment  upon  the  members  of  the  Association,  as  in  their 
opinion  is  required,  to  meet  the  expenses  of  the  coming  year;  such  assess- 
ment not  to  exceed  in  amount  ten  dollars,  as  limited  by  the  by-laws. 

The  motion  was  adopted. 

Mr.  Webbbb.     I  now  renew  my  motion, — 

That  the  Board  of  Government  be  requested  to  prepare  for 
the  next  meeting  some  subjects  for  discussion  relating  to  the 
details  of  cotton  manufacturing,  suggesting  picking  and  card- 
ing as  a  suitable  subject. 

The  motion  was  adopted. 
[Recess  till  two  o'clock  p.m.] 


t. 
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AFTERNOON  SESSION. 

The  Association  re-assembled  at  two  o'clock  P.M. ;  the  vice- 
president,  Mr.  NoURSE,  in  the  Chair. 

Mr.  Atkinson.  If  there  is  no  other  subject  before  the  Asso- 
ciation, while  the  members  are  gathering  I  will  speak  of  one  or 
two  points  that  it  may  be  desirable  to  have  go  into  the  report, 
mentioning  them  simply,  rather  than  presenting  them  for  dis- 
cussion. 

In  the  first  place,  gentlemen  may  be  interested  to  see  samples 
of  the  kinds  of  yarn  that  are  being:  now  made  at  Lowell  in 
North  Carolina,  brought  here  by  Mr.  Dumont,  who  has  been 
present  with  us  to-day.  He  will  show  you  how  well  North 
Carolina  can  compete  in  respect  to  the  manufacture  of  yarn. 
The  samples  are  all,  I  think,  ticketed,  and  will  show  for  them- 
selves what  they  are.  Mr.  Dumont  is  here,  or  will  be  here,  if 
any  gentlemen  would  like  to  ask  him  any  questions  by  and  by. 

Now,  as  to  one  or  two  points  that  have  been  brought  for- 
ward for  information  at  previous  meetings :  I  called  your  atten- 
tion some  little  time  ago  to  a  new  kind  of  paint  that  kept  per- 
fectly white  under  the  most  adverse  conditions  of  acids  or  gases 
or  any  other  obnoxious  influences.  It  has  been  tried  by  Mr. 
Moses  Peirce  in  the  Norwich  Bleachery  very  thoroughly,  under 
the"  most  adverse  conditions,  and  keeps  perfectly  white.  It  is 
the  Griffiths  silicate  white. 

I  would  say  again  that  we  have  no  interest  in  these  matters, 
except  to  give  you  the  information.  I  don't  even  know  the 
.partiCvS  have  not  even  seen  .them.  But  there  is  a  paint,  the 
silicate  white,  that  keeps  white  under  the  most  adverse  condi- 
tions. 

Mr.  Garskd.     Is  it  different  from  the  zinc  white? 

Mr.  Atkinson.  Yes,  sir:  it  is  an  entirely  new  thing;  has 
been  adopted  by  the  British  navy  and  the  American  navy  for 
the  protection  of  iron  ships,  and  is  really  worth  knowing  about. 

Tlien;  is  a  skylight  on  the  little  building  next  to  this  that  has 
l)(;en  made  to  meet  the  conditions  of  one-story  buildings  or  of 
tiie  upper  rooms  of  mills,  with  reference  to  cheapness  and  to  the 
riglit  direction  of  the  light,  as  a  substitute  for  the  ordinary 
monitor,  and  with  reference  to  easy  ventilation. 


In    c^ODJiection  with  the  subject  of  the  packing  and  handling 
of  cot; ton,  and  the  "  bale  of  the  future,"  which  has  been  brought 
befox*€5   jou,  a  favorite  subject  of  mine  is  now  being  thoroughly 
investigated  through  the  census  department,  and  that  is  the  sub- 
ject   of   the  production  of  wool  and  cotton  from  the  same  field. 
Information  received  from  Arkansas,  where  sheep  have  been 
fed    upon  whole  cotton-seed,  fed  before  the  oil  is  taken  away 
from     it,  as  it  should  be,  proves  that  diseased   sheep  become 
healthy  on  a  limited  feed  of  cotton-seed  ;  and  that  if  you  are 
treating  laud   that   produces  a   bale   of  cotton    to    the    acre, 
you    will  have  with  that  bale  of  cotton  enough  feed  to  carry 
five   sheep  through  a  winter  season  of  a  hundred  days  on  the 
adjoining  acre,  with  no  other  feed  than  the  seed  of  that  lot 
of  cotton  and  the  grass  that  follows  the  cotton.     And  the  prin- 
cipal   informant  told  me  that,  being  poor,  he  bought  a  lot  of 
diseased  sheep,  and  they  became  healthy  in  the  first  season.     He 
^^^  t'rora  the  original  flock  one  more  lamb  than  he  iwid  ewes ; 
and   iij  the  next  season  he  had  seventy-five  per  cent  of  twin 
lambs.     I  imagine  that  cotton-seed  mutton  would  not  be  as 
desirable   as   cotton-seed   wool.     It   is   an   important   subject; 
and    X  venture  to  predict  that  within  a  comparatively  short 
P^Hcxi  the  great  source  of  fine  clothing  wools  will  be  from  the 
upland  cotton  district,  from  sheep  fed  upon  the  seed  of  cotton, 
^^  Upon  the  grass  that  follows  the  cotton. 

■*^he  great  enemy  of  the  sheep  in  the  Southern  States  has 

*>eeu  thg  jQg^     The  dog  owns  the  State.     In  North  Carolina, 

.  alter  various   attempts   at  improvement,  an  arrangement  was 

™^de  to  kill  a  dog,  and  carr}"^  the  case  up  to  the  Supreme  Court 

^he  State;  and  a  decision  was  obtained  adverse  to  dogs,  and 

^y  are  nov/ferce  natures.    In  other  Slates  the  decision  does  not 

P^eviiii,     But  the  Washburn  &  Moen  Manufacturing  Company 

^^^   so  perfected  their  barb-fence  that  at  an  expense  of  not 

exc^^^jjjjg  ^  dollar  a  rod  a  five-row  dog-proof  fence  can  be  put 

*rovij|(j  any  plantation.     A  thousand  dollars  will  protect  four 

^f^fJred   acres,  aroimd   the  outside,  and  criss-cross  into  four 

®^^:q,  to  be  cultivated  in  rotation  ;  and  you  will  bear  in  mind 

'^^   ere  long  you  will  get  double  the  cotton-crop  from  the  fields 

^^^>rk  the  sheep-manure,  and  you  will  add  to  it  the  wool-crop. 

^^t  is   a  rash  prediction  perhaps,  but  you  may  keep  it  in 
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The  strength  of  timbers  and  of  posts  is  a  subject  that  needs 
attention.  The  proportion  of  large  hard  pine  timber  that  can 
be  reached,  near  to  the  rivers  and  railroads,  from  which  large 
factory  beams  of  7  X  14  or  6  X  12  can  be  made,  is  becoming 
limited.  Ere  long  it  will  be  difficult  to  get  your  solid  beams. 
It  appears  that  a  composite  beam  of  iron  and  of  wood  is  not 
approved  by  the  engineers,  if  flat  surfaces  of  iron  are  used,  or 
if  the  T-form  or  H-form  is  used  in  combination  with  wood,  for 
the  reason  that  the  strain  puUs  either  upon  the  wood  or  the  iron, 
and  not  upon  both  at  the  same  time.  But  it  further  appears 
that  the  strongest  column  that  can  be  made,  and  the  most 
durable,  is  by  taking,  we  will  say,  a  six-inch  wrought-iron  pipe, 
and  putting  into  that  a  five-inch  wooden  core,  and  filling  in 
between  with  plaster  of  Paris:  such  a  post  will  bear  a  greater 
strain,  and  will  not  break  except  at  a  white  heat.  There  have 
been  some  experiments,  but  I  think  none  of  au  exhaustive  char- 
acter, upon  that  point ;  and  if  the  directors  will  allow  me,  I 
propose  to  test  the  strength  of  columns  thus  made.  It  further 
appeard,  that  in  respect  to  iron  the  strongest  form  for  a  beam  is 
a  tube :  that  that  tube  is  subject  to  being  bent  and  to  great 
vibration  if  nothing  but  iron  is  used ;  but  if  into  the  interior  of 
the  tube  a  tight-fitting  wooden  core  is  inserted,  that  you  then 
get  all  the  strength  of  iron,  without  any  great  tendency  to 
vibration,  and  that  you  cannot  bend  that  composite  structure. 
You  may  break  it ;  but  the  moment  you  begin  to  bend  it,  there 
comes  up  a  friction  between  the  wood  and  the  iron  laterally 
that  prevents  its  bending  until  it  reaches  almost  the  breaking 
point.  It  has  therefore  occurred  to  us  that  a  beam  might  be 
constructed,  of  which  that  illustration  before  you  is  a  magnified 
copy,  the  blue  representing  an  iron  tube,  the  centre  having  a 
wooden  core  with  a  hole  left  for  ventilation  at  the  ends,  then 
a  coating  of  plaster  of  Paris  on  the  outside,  and  then  two  pieces 
of  timber  of  proper  sizes  to  form  the  exterior.  And  it  is  per- 
haps within  the  bounds  of  probability  that  that  ma}'^  prove  to 
be  a  composite  beam  of  great  strength,  and  that  we  may  in  the 
course  of  the  next  summer  })rocure  the  necess<ary  apparatus  to 
t(ist  the  formation  of  that  beam.  It  is  theory,  and  is  sug- 
gested as  theoretic  matter.  There  is  reason  to  believe  that  it 
is  right. 

Two  or  three  other  things  I  will  call  your  attention  to,  if  you 
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will  permit  me.  This  gear  which  is  upon  the  platform,  I  think 
you  may  be  curious  to  see.  It  has  a  roller-bearing,  and  weighs 
some  four  hundred  pounds,  and  an  ounce  weight  upon  the  tooth 
operates  it,  or  it  can  be  operated  at  a  distance  from  the  shaft 
with  No.  12  spool  cotton  ;  no  oil  being  required,  but  oil  if  put 
on  being  an  injury.  It  is  the  invention  of  John  G.  Avery  of 
East  Brookfield,  who  I  ani  told  has  also  devised  an  exceedingly 
cheap  and  ingenious  method  of  hardening  iron  for  axles.  This 
requires  veiy  hard  metal.  There  is  a  roller,  corresponding  to 
the  one  in  the  case,  which  has  run  ten  thousand  miles  upon  a 
freight-car.  A  horse-car  has  been  running  on  the  Treraont- 
street  line  for  many  months,  with  these  roller  bearings,  without 
any  lubrication.  It  certainly  opens  a  field  for  investigation. 
The  axle  has  been  applied  to  buggies  and  other  vehicles ;  and 
here  is  an  axle  of  Mr.  Avery's  make  which  shows  the  whole 
method  by  which  it  is  to  be  worked.  I  say  again,  that  of  course 
I  have  no  interest  in  bringing  this  before  you,  except  to  call 
your  attention  to  it  as  a  thing  possible  to  be  placed  where  you 
have  very  heavy  bearings  liable  to  heat.  It  is  a  thing  to  be 
thought  of  and  investigated,  in  connection  with  future  con- 
struction. 

You  are  aware  that  we  tried,  on  behalf  of  the  Manufac- 
turers' Insurance  Company,  a  large  number  of  samples  of  hose  ; 
and  we  have  sent  to  each  agent  and  treasurer  the  first  report  of 
the  tnals  of  the  hose.  Duplicate  pieces  of  each  kind  tried 
have  been  placed  in  the  Waltham  Bleachery,  where  they  were 
alternately  exposed  to  dampness,  heat,  and  dry  cold.  Here 
they  are,  well  mildewed  many  of  them,  and  others  apparently 
well  protected  by  paraflBne  wax.  A  final  trial  of  these  pieces 
is  to  be  had  ;  and  then  the  whole  hose  question,  so  fur  as  the 
examination  goes,  will  be  complete.  I  suggest  that  it  is  a  mat- 
ter that  might  well  be  put  upon  permanent  record,  and  I  offer 
this  vote :  — 

That  it  be  left  to  the  discretion  of  the  Board  of  Government  to  print  in 
their  report  the  whole  of  the  hose  trials,  if  thej'  see  fit. 

[An  amendment  was  moved,  and  accepted  by  Mr.  Atkinson, 
that  the  report  of  the  hose  trials  shall  be  published  in  the  re- 
port of  the  proceedings  of  the  meeting;  and  the  motion  as 
amended  was  adopted.] 
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Mr.  Atkinson.     There  are  one  or  two  other  little  thing* 
that  I  wish  to  refer  to,  and  then  J  will  not  take  up  your  tiin^ 
any  longer.     This  loom  was  placed  in  our  office  by  a  friend  o*^ 
our  Mr.  Sherman ;  and  it  attracted  my  attention  at  once,  aa^ 
I  brought  it  here  for  you  to  see,  —  the  shuttle-motion  being  tb^ 
point  to  be  investigated. 

A  sample  of  the  shafting  that  has  been  tested  at  Watertow^ 
Arsenal  has  been  sent  in  to  me,  with  the  request  to  present  '\t> 
and  it  will  come  up  in  connection  with  an  invitation  to  yoi 
from  Mr.  Howard  to  visit  Wateii;owi>  to-morrow,  and  tha-^ 
example  of  shafting  that  has  been  tested  is  therefore  presented 
by  me  at  the  present  time. 


Mr.   Lenox  is  present,  and  represents  the  wire  tie,  on  th 
bale  of  cotton,  which  is  compressed  either  to  thirty  or  thirty- 
five  pounds  per  square  foot.      He  presents  to  j'ou    these   cir- 
culars,  so    far  as    they  will   go,  showing  what  will  be  saved 
both  to  the  manufacturer  and  to  the  planter;  and  Mr.  Lenox 
will  be  glad  to  speak  to  you,  if  you  feel  disposed  to  hear  him, 
by  and  by,  when  that  subject  again  comes  up. 

One  word  more  in  regard  to  the  subject  of  roofs.     I  think  arx 
injustice  may  be  done  to  the  gravel  roofing,  as  a  roofing  mate^ 
rial,  unless  Mr.  Barker  is  called  upon  to  explain  the  mode  oC 
construction  of  the  wooden  part  of  his  roof.     I  understand  tlia 
that  roof  was  not  a  solid  plank  roof,  but  that  it  consisted  o 
two  thicknesses  of  inch  botirds,  with  about  an  inch  space  be 
tween   them,  with  apertures  left  in  the  lower  board,  or  tin 
board  upon  the  under  side,  with  a  view  to  promoting  the  circa 
lation  of  air  between  the  two  sections  of  the  roof,  and  that  i 
was  over  rather  a  damp  place. 

Mr.  Barker.     Not   specially  so.     It   was   over   a    woollei 
mill. 

Mr.  Atkinson.     Now,  I  should  hold,  from  what  observatioi 
and  experience  1  have  had  in  the  matter,  that  it  mattered  ver 
little  whether  a  roof  of  that   construction   was  covered  wit! 
copper,  wood,  or  tin.     That  wood- work  was  bound  to  rot  ou- 
in  a  short  time,  whatever  the  material  was,  for  the  reason  tha^  ^ 
the  air  space  between  the  two  thicknesses  of  board  is  not  suflS-"' 
cient  to  permit  the  circulation  of  the  outside  air,  and  that  ther^ 
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will  be  a  rapid  condensation  upon  the  under  side  of  the  outer 
board.  In  all  such  situations  you  will  invariably  find,  that, 
instead  of  a  circulation  of  air,  you  will  have  a  circulation  of 
gases  or  water,  condensing  on  the  under  side  of  the  outer 
board,  and  dropping  from  that  upon  the  upper  side  of  the  inner 
board,  and  both  will  rot  out  in  very  short  order,  whether  you 
cover  with  copper,  tin,  or  any  material.  The  fault  of  that 
roof,  therefore,  should  not  be  attributed  to  the  outer  covering, 
but  to  the  construction  of  the  roof  itself.  I  want  to  put  in 
that  explanation,  lest  an  injustice  should  be  done  to  gravelled 
roofing. 

Thb  Chairman.  As  Mr.  Howard  of  the  Watertown  Ai-se- 
Dal  seems  not  to  be  present  to  give  us  his  explanations  in 
regard  to  the  -matter  of  shafting,  we  will  now  hear  from  Mr. 
Lenox  in  regard  to  the  wire  tie. 

Mr.  Lenox.  I  don't  know  that  I  can  say  a  great  deal  that 
is  absolutely  new  to  jou  regarding  the  bands  in  use  for  binding 
cotton.  You  are  all  acquainted  with  the  superfluous  amount  of 
metal  that  is  used  to-day.  But  an  effort  has  been,  and  is  now 
being  made,  to  introduce  wire  as  a  substitute  for  the  heavy  flat 
bands  so  commonly  used ;  and  a  steel  wire  tie  of  the  most 
eflBcient  kind  is  at  this  time  being  made.  Several  thousand 
tons  of  wire  ties  are  now  being  sold  annually  in  this  country ; 
and  on  this  bale  of  cotton  which  has  been  presented  here  will 
be  found  some  steel  wire  ties.  Ties  of  this  kind  are  in  use, 
binding  cotton  that  is  compressed  to  a  density  of  thirty-five  to 
forty  pounds  to  the  cubic  foot.  You  will  therefore  judge  that 
in  respect  to  strength  a  wire  tie  is  equal  in  efficiency  to  a  flat 
band. 

Tlie  weight  of  the  flat  ties  in  use  to-day  is  some  twelve  pounds 
to  the  bale  of  cotton,  when  the  same  bale  may  be  bound  with 
equal  efficiency  with  wire  bands  weighing  but  three  pounds. 

Circulars  relating  particularly. to  the  kind  of  wire  alluded  to 
will  be  mailed  to  the  members  of  the  Association. 

There  has  been  great  difficulty  in  introducing  the  use  of 
wire  among  planters  Soutii,  from  this  fact :  that  they  pay  some 
six  cents  per  pound  for  the  flat  hoops,  and  sell  them  at  the 
price  of  cotton,  ten  to  twelve  cents  per  pound,  and  thus  make 
one  hundred  per  cent  profit  by  the  transaction.  The  parties 
engaged  in  importing  and  manufacturing  flat  bands  annually 
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issue  circulars  pointing  out  this  advantage  of  the  use  of  heary 
hoops.  Now,  as  I  say,  an  effort  is  being  made  to  introdace 
wire  bands ;  but  of  course  it  is  found  a  pretty  difficult  thing  to 
do  in  N-iew  of  the  large  supposed  profit  made  by  the  use  of  the 
flat  tie. 

The  question  arises,  as  has  been  said  by  the  Washburn  and 
Moen  Manufacturing  Company  of  Worcester,  Mass.,  in  a  circu- 
lar relating  to  this  subject,  whetber  it  is  not  now  the  time  for 
buyers  of  cotton  to  advertise  that  they  will  pay  more  for  wire- 
bound  cotton  than  they  will  for  cotton  bound  with  flat  hoops.  It 
can  be  demonstrated  that  the  buyer  can  pay  an  extra  price  for 
wire-bound  cotton,  sufficient  to  compensate  the  planter  for  using 
wire,  and  still  leave  the  former  a  profit.  It  can  be  shown  that 
the  planter  at  present  prices  is  profiting  to  the  extent  of  sixty- 
eight  cents  per  bale  by  the  use  of  flat  bands.  If  he  uses  the 
wire  tie,  equally  efficient  and  costing  one-half  less,  his  profit 
from  the  sale  of  the  metal  is  some  twentv  cents.  The  difference 
to  the  planter  in  favor  of  the  use  of  the  flat  band  is  about  fifty 
cents  per  bale.  Now,  the  loss  to  the  consumer  from  using 
cotton  bound  with  flat  bands  is  some  one  dollar  and  forty-five 
cents  per  bale;  but  his  loss  in  using  wire- bound  cotton  is  only 
sixty-two  cents,  —  difference  eighty-three  cents. 

By  paying  one-eighth  of  a  cent  extra  for  wire-bound  cotton,  or 
fifty-seven  and  a  half  cents  per  bale  of  four  hundred  and  sixty 
pounds,  the  planter  will  be  indemnified  for  any  present  supposed 
loss  he  may  sustain  by  using  wire,  and  the  manufacturer  will 
gain  some  twenty-five  cents  per  bale ;  amounting  in  the  aggre- 
gate to  something  like  a  half-million  dollars  on  the  present 
annual  consumption  in  this  country. 

A  Member.     What  is  the  method  of  fastening  this  wire  ? 

Mr.  Lenox.     It  is  fastened  by  a  clasp. 

A  Member.     Does  it  not  require  tools  to  fasten  it  with  ? 

Mr.  Lenox.  No,  sir.  I  have  letters  from  a  cotton-yard 
master  in  Memphis,  who  states  that  he  thinks  his  men  can 
fasten  the  wire  tie  much  more  rapidly  than  they  can  the  flat 
bands.  They  are  made  in  various  lengths.  The  band  is  of 
double  wire,  and  the  clasp  has  a  peculiar  construction  which 
rendei-s  the  tie  adjustable  in  regard  to  length. 

A  Member.  Is  any  thing  done  to  the  wire  to  prevent  its 
rustinvr? 

Mr.  Lenox.     The  wire  niav  be  iralvanized.     Those  made  un- 
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til  now  have  been  galvanized.  They  may  be  varnished.  This 
question  may  arise,  —  in  view  of  the  fact  that  cotton  is  so 
costly  in  the  package,  —  as  to  whether  the  wire  is  strong 
enough ;  whether,  for  instance,  if  you  use  less  than  one-half  the 
weight  of  metal  used  in  the  case  of  the  flat  bands,  you  will  get 
wire  sufiBciently  strong  ?  The  wire  ties  in  question  will  stand 
a  strain  of  twelve  to  fourteen  hundred  pounds,  and  the  steel  of 
which  they  are  made  is  much  more  uniform  in  respect  to 
strength  than  any  iron. 

Mr.  Draper.  Mr.  Chairman,  I  have  no  desire  to  throw  cold 
water  on  this  different  way  of  fastening  cotton  in  the  bale.  I 
would  be  glad  to  see  all  the  saving  made  that  we  can  make, 
but  I  think  that  this  statement  is  open  to  a  certain  fallacy 
being  charged  upon  it.  It  will  be  like  one  man  agreeing  to 
sell  his  machinery,  and  charge  for  boxing,  and  another  man 
to  sell  machinery,  boxing  and  all.  Now,  what  people  buy 
principally  is  the  potton.  The  planter  is  charging  so  much  for 
his  cotton  with  ties  included.  If  he  puts  on  a  tie  by  which  he 
loses  money,  he  must  charge  so  much  more  for  his  cotton, 
and  the  matter  will  adjust  itself.  It  is  really  a  matter  for  the 
people  who  have  the  steel  tie,  to  introduce  them  themselves.  I 
don't  believe  there  are  any  practical  gentlemen  here  but  what 
will  say  at  once  that  the  price  of  cotton  is  not  fixed  by  what 
is  put  upon  it,  but  that  it  is  fixed  by  the  value  of  cotton  in  the 
market. 

Mr.  Atkinson.  My  object  in  bringing  the  subject  forward 
in  connection  with  the  cotton  tare  was  to  get  it  upon  the 
record,  where  it  will  be  seen  to  be  a  method  that  will  be  profit- 
able to  both  parties.  This  Association  does  not  give  the  orders 
for  cotton,  and  it  does  not  introduce  the  steel  tie ;  it  simply  (if 
this  is  admitted  by  the  Board  of  Government  to  the  report) 
admits  a  statement  of  the  fact  that  by  an  improvement  in  the 
weight  of  the  material  used,  a  saving  can  be  made  to  both 
parties.  If  I  may  be  permitted  to  say  so,  I,  some  time  ago, 
saw  this  material  being  made  in  Philadelphia,  and  thought  that 
it  would  come  into  use. 

There  is  a  very  cheap  roving-can  called  the  Leatheroid  rov- 
ing-can, that  is  worthy  of  your  attention. 

I  will  also  state  here  one  other  thing,  which  I  omitted,  that 
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will  be  curious  to  you.  During  the  process  of  the  investiga- 
tion of  hose,  Mr.  Cyrus  M.  Warren,  of  the  Warren  Chemical 
Roofing  Company,  asked  leave  to  submit  two  samples  of  cotton, 
cloth  chemically  treated,  to  fend  off  mildew,  by  a  process  he 
had  lately  devised,  which  he  said  would  be  very  cheap,  but  he 
did  not  know  how  effective  it  would  be.  I  have  not  yet  seen 
this  process ;  but  these  two  pieces  of  cloth  have  been  subjected 
to  the  same  conditions  of  atmosphere  as  these  two  pieces  of 
hose,  and  the  different  result  is  a  matter  certainly  curiously 
worthy  of  your  attention.  They  appear  to  be  entirely  unim- 
paired by  any  mildew,  while  the  untreated  hose  has  been 
destroyed. 

The  Chairman.  If  there  is  nothing  further  to  be  offered 
upon  this  matter,  the  subject  of  the  oil  tests  will  be  next  in 
order. 

Mr.  WooDBUBY.  —  About  a  year  and  half  ago  Professor 
Ordway  gave  to  this  Association  the  result  of  the  chemical 
tests  of  the  lubricating  oils  used  in  mills.  Those  oils  were 
collected  by  myself  on  my  inspecting  .duties ;  and  a  label  was 
attached  to  the  bottle,  which  consisted  merely  of  a  number,  and 
they  were  handed  over  to  the  chemist  for  chemical  examination. 
I  was  instructed  to  promise  to  the  agents  and  managers  of  the 
mills  that  for. their  samples  and  for  all  information  which  they 
could  give  in  the  practical  use  of  the  oils,  the  insurance  compa- 
nies on  the  other  hand  would  give  to  them  all  the  information 
they  could  get,  not  only  of  the  oils  chemically,  in  relation  to 
the  fire-test  and  such  other  tests  as  investigation  might  prove 
necessary,  but  also  the  lubricating  property :  thus  entering  upon 
a  course  which  would  prove  of  mutual  benefit,  both  to  the  in- 
surance companies  and  the  manufacturers.  It'  was  no  easy 
matter  to  fulfil  the  latter  part  of  the  promise ;  and  it  is  only  at 
this  time  that  we  are  able  to  submit  the  beginjiing  of  positive 
frictional  results,  as  the  oil-testing  machine  which  has  fur- 
nished these  results  is  the  tenth  one  which  we  have  used. 

In  this  report  of  my  work  upon  the  friction  of  lubricating 
oils,  I  bhall  restrict  myself  to  a  description  of  tlie  apparatus  de- 
signed especially  for  the  purpose,  the  method  of  its  use,  and  the 
results  obtained  with  a  number  of  oils  in  our  market  which  are 
used  for  lubricating  spindles.  Previous  investigation  of  nine 
different  oil-testing  machines  used  showed  that  none  of  them 
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efficient of  friction.  The  operation  of  these  machines  by  their 
Mure  to  obtain  correct  results  adduced  certain  negative  facts 
.  vUch  established  positive  conditions  as  indispensable  in  the 
construction  of  a  machine  capable  of  measuring  the  friction  of 
oils.  The  following  circumstances  must  he.  known  and  pre- 
Mrved  constant:  temperature,  velocity,  pressure,  area  of  the 
frietional  surfaces,  thickness  of  the  film  of  oil  between  the  sur- 
faces, and  the  mechanical  effect  of  the  friction.  In  addition  to 
the  foregoing  conditions,  the  radiation  of  the  heat  generated  by 
friction  must  be  reduced  to  a  minimum,  the  arrangement  of  the 
frietional  surfaces  must  be  of  such  nature  thirt  no  oil  can  escape 
until  subjected  to  attrition.  To  measure  the  frietional  resistance 
4t  the  instant  of  a  given  temperature,  and  at  a  time  when  both 
temperature  and  friction  are  varying,  requires  a  dynamometer 
which  is  instant  and  automatic  in  its  action.  The  apparatus 
consists  of  an  iron  frame  supporting  an  upright  shaft,  sur- 
mounted by  an  annular  disk  made  of  hardened  steel ;  upon  the 
steel  disk  rests  one  of  hard  bronze,^  in  the  form  of  a  cylindrical 
"OX.  Water  is  fed  in  at  one  side,  and  a  diaphragm  extending 
J^early  across  the  interior  produces  a  uniform  circulation  before 
Charge.  Although  this  use  of  water  is  original  with  the 
^ter  in  the  method  of  its  application,  the  first  use  of  water  to 
control  the  temperature  of  the  bearing  surfaces  of  oil-testing 
DJachines  is  due  to  Monsieur  G.  Adolph  Him,  and  described 
oy  Wm  in  an  essay  on  the  subject  of  friction,  and  read  before 
fte  Soci^t^  Industrielle  de  Mulhouse,  June  27,  1854. 

Mp.  Charles  N.  Waite  first  called  my  attention  to  the  use  of 
^ater  in  this  connection  bj'  his  method  of  application  in  seeking 
8iniilar  results. 

A  protection  of  wool  batting  and  flannel  to  guard  the  disks 

^S^iust  loss  of  heat  by  radiation  diminishes  the  escape  of  heat 

•^y  conduction  and  radiation  to  about  one  degree  per  hour,  which 

*C88  is  not  appreciable  when  observations  are   taken   within  a 

few  seconds  interval.     A  thin  copper  tube  closed  at  the  lower 

end,  reaching  through  the  cover,  extends  to  the  bottom  of  the 

dwk;  the  bulb  of  a  thermometer  is  inserted  in  this  tube,  and 

measures  the  temperature  of  the  disks ;  an  oil  tube  runs  to  the 

centre  of  the  disk,  and  a  glass  tube  at  the  upper  end  indicates 

the  supply  and  its  rate  of  consumption,  and  also  serves  to  main- 

'  Composed  of  the  following  aUoy:  copper,  32  parte ;  lead,  2  parts;  tin,  2  parts; 
giuc,  1  part. 
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tain  a  uniform  head  of  oil  fed  to  the  bearing  surfaces.  The 
rubbing  surfaces  of  both  disks  were  made  to  coincide  with  the 
standard  surface  plates  in  the  physical  laboratory  of  the  Insti- 
tute of  Technology,  and  their  contact  with  each  other  is  consid- 
ered perfect. 

The  rounded  end  of  the  upper  shaft  fits  into  a  correspond- 
ing depression  in  the  top  of  the  upper  disk.  This  method  of 
connection  retains  the  disk  over  the  proper  centre,  yet  it  is 
allowed  to  sway  enough  to  correct  any  irregularity  of  motion 
caused  by  imperfection  of  construction  or  wear  of  the  lower 
disk.  To  obtain  the  desired  condition  of  pressure,  weights  are 
placed  directly  upon  the  upper  spindle.  The  axes  of  the  upper 
and  lower  spindles  do  not  lie  in  the  same  straight  line,  but  are 
parallel,  being  about  one-eighth  of  an  inch  out  of  line  with  each 
other :  such  construction,  giving  a  discoid  motion,  prevents  the 
disks  from  wearing  in  rings,  and  assists  in  the  uniform  distribu- 
tion of  the  oil.  .  An  arm  is  fastened  through  the  lower  part  of 
the  upper  spindle,  and  engages  with  projections  upon  the  upper 
disk.  Upon,  this  arm,  which  is  turned  to  the  arc  of  a  circle, 
whose  development  is  two  and  one-half  feet,  a  fine  brass  wire 
is  wrapped  upon  this  arc,  and  reaches  to  the  dynamometer  so 
that  the  tension  of  the' dynamometer  is  tangential,  and  the  lever- 
age is  constant  for  all  positions  of  the  upper  disk  within  its 
range  of  motion. 

The  dynamometer  is  contained  within  a  steam  gauge  case, 
and  was  designed  especially  for  this  purpose ;  the  resistance  of 
friction  is  shown  by  the  pointer  upon  the  dial. 

Professor  J.  M.  Ordway  designed  the  framework  of  this 
machine,  which  was  constructed  by  Browne  &  Sharpe,  except 
the  upper  disk  and  the  dynamometer. 

When  completed,  the  machine  was  subjected  to  a  long  series 
of  tests  with  the  same  oil  to  determine  the  accuracy  of  the 
results,  and  the  best  method  of  procuring  them.  Concurrent  * 
results  were  obtained  under  equal  circumstances,  but  the  co-effi- 
cient of  friction  varied  not  merely  with  the  lubricants  used, 
but  also  with  the  temperature,  pressure,  and  velocity,  'i'he 
results  of  my  own  experiments  on  mediate  friction  do  not  agree 
with  the  laws  of  friction  as  given  in  works  on  mechanics,  but 
the  co-efficient  of  friction  vaiies  in  an  inverse  ratio  with  the 
pressure.  The  variation  of  friction  with  the  temperature  is 
shown  graphically  on  all  sheets  reporting  the  friction  of  each  . 
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sample  of  oil  used.  A  little  difference  in  the  sample  would 
cause  a  difference  in  the '  line  of  curve.  Reference  is  made  to 
Curve  D,  showing  the  co-efficient  of  friction  under  equal  ranges 
of  temperature  and  velocity,  but  with  a  different  series  of 
pressures. 

CO-EFFICIENT  OF  FBICTION  AT  100  DEGREES  AND  500  REVOLU- 
TIONS PER  MINCTE. 
Prenure  per  sqaiire  Inch.  Co-efficient  of  friction. 

1  pound 3818 

2  pounds 2686 

3  pounds     .        . 2171 

4  pounds 18i9 

5  pounds 1743 

It  was  decided  to  begin  these  investigations  with  spindle  oils ; 
and  therefore  the  machine  was  loaded  with  five  pounds  to  the 
square  inch,  and  run  at  about  five  hundred  revolutions  per  min- 
ute, as  the  oil  under  these  circumstances  is  submitted  to  con- 
ditions of  attrition  corresponding  to  those  met  with  in  the 
extremes  of  velocity  and  pressure  in  the  case  of  a  Sawyer  spin- 
dle running  at  7,200  revolutions  per  minute.  And  the  results 
subsequently  given  refer  only  to  the  friction  under  these  condi- 
tions, except  when  expressly  stated  to  the  contrary. 

The  apparatus  is  used  in  the  following  manner  to  measure 
the  co-eflBcient  of  friction  of  oil :  After  cleaning  with  gasoline, 
and  wiping  carefully  with  wash-leather,  the  disks  are  oiled,  and 
run  for  about  five  hours,  being  kept  cool  by  a  stream  of  water 
circulating  through  the  upper  disk.  From  time  to  time  they 
are  taken  apart,  cleaned,  and  oiled  again.  After  using  any  oil, 
even  if  the  disks  are  afterwards  cleaned,  the  results  with  the 
oil  subsequently  used  give  the  characteristics  of  the  previous 
oil ;  and  it  is  only  after  from  thirty-five  to  forty-five  miles  of 
attrition  that  these  results  become  consistent  with  each  other, 
each  succeeding  result,  meantime,  approaching  the  final  series. 
This  seems  to  indicate  that  the  friction  exists  at  the  surface  of 
the  two  disks,  between  the  film  of  oil  acting  as  a  washer,  and 
the  particles  of  oil  partially  embedded  within  the  pores  of  the 
metal.  When  the  disks  are  ready  to  test  the  oil,  the  apparatus 
is  cooled  by  the  circulation  of  water,  which  is  stopped  when  the 
machine  is  started.  At  every  degree  of  temperature,  the  cor- 
responding resistance  is  read  on  the  dynamometer.  When  the 
thermometer  indicates   a   temperature    of    sixty   degrees,   the 
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counter  is  thrown  in  gear,  and  the  time  noted.  When  one  hun- 
dred and  thirty  degrees  is  reached,  the  counter  is  thrown  out  of 
gear,  and  the  time  noted.  This  not  only  gives  the  \'elocity  of 
the  rubbing  surfaces,  but  the  number  of  revolutions  required  to 
raise  the  temperature  a  stated  number  of  degrees,  and  is  a  close 
criterion  of  the  oil.  The  co-efficient  of  friction  is  the  ratio  of 
the  pressure  to  the  resistance. 

The  following  table  shows  tlie  resistance  of  friction  at  100°, 
500  revolutions,  for  various  pressures. 


Preasore  per  Square  Inch. 


Resistance  In  Toonds 
on  Dynamometer. 


Corresponding 
Band  tension. 


1  pound 

2  pounds 

3  pounds 

4  pounds 

5  pounds 


0  8  pound. 
1.6  )K>nuds. 
2.4  pounds. 
3  2  pounds. 
4.0  pouuds. 


For  further  detailed  results,  reference  is  made  to  Curve  B. 

These  results  seem  to  be  intimately  relevant  to  the  most  de- 
sirable limit  of  tension  to  the  spindle-band  and  methods  of 
operating  spinning  machinery.  By  weighing  the  band  tension 
in  various  mills,  it  was  found  that  the  practice  of  tying  bands 
lacked  uniformity.  As  an  example  of  this  variation,  in  one 
mill  the  bands  of  a  single  coarse  frame  are  reported  to  vary 
from  one  to  sixteen  pounds ;  in  another  mill,  on  finer  work,  a 
number  of  spindles  had  a  range  of  from  one-half  to  two  and  a 
half  pounds ;  and  in  a  third  mill  the  band  tension  was  between 
the  limits  of  one-fourth  to  five  pounds.  The  effect  of  atmospheric 
changes  upon  the  fibre  of  textile  bands  rendei-s  it  impossible, 
with  the  present  method  of  constructing  frames,  to  keep  them 
at  a  uniform  tension  ;  but  this  variation  can  be  reduced  by  a 
little  care. 

Is  it  not  worth  while  for  each  spinner  to  learn  the  proper 
band  tension  required  for. his  special  work,  and  then  keep  with- 
in those  limits.  The  whole  power  required  to  run  the  frame 
would  not  vary  in  direct  proportion  to  the  varying  resistance 
due  to  the  friction  of  spindles  at  various  pressures,  because  the 
resistance  of  the  friction  in  other  parts  of  the  frame  connected 
with  the  spindles,  the  actual  spinning  of  cotton  fibres,  and  the 
alternate  contraction  and  expansion  of  the  bands,  are  conditions 
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which  are  more  nearly  constant,  and  in  no  case  do  they  vary  in 
proportion  with  the  friction  of  the  spindle ;  yet  the  variation  is 
large,  as  shown  by  the  following  experiment  made  with  the 
frame. 

Mr.  George  Draper,  in  a  communication  to  "  The  Industrial 
Record  "  of  June  1, 1879,  gives  the  following  valuable  data  on 
this  subject :  — 

»*  A  frame  of  Sawyer  spindles  wa^  taken  spinning  No.  30  yam,  ordinary 
twist,  the  front  rolls  running  ninety-five  revolations  per  minute ;  the  rings 
fifteen  and  one-eighth  inches  diameter,  and  the  transverse  of  the  yam  on 
the  bobbin  five  and  a  half  inches.  The  dynamometer  was  applied,  and  the 
power  required  to  drive  the  spindles  with'  a  side  pull  of  the  bands  averaging 
two  pounds  to  a  spindle  was  ascertained.  The  bands  were  then  cut  off, 
and  a  new  set  put  on  with  a  side  pull  of  three  pounds  per  spindle,  and  the 
frame  tested  again,  all  things  remaining  as  before.  The  operation  was  then 
repeated  at  four,  five,  six,  seven,  and  eight  pounds  side  pull  per  spindle,  with 
the  result  shown  in  the  following  table.'' 

Calling  the  amount  of  power  required  to  drive  the  spindles 
with :  — 

2  pounds  tension 100 

3  pounds  tension 117 

4  pounds  tension 131 

5  pounds  tension 144 

6  pounds  tension 159 

7  pounds  tension 177 

8  pounds  tension 197 

The  results  are  shown,  graphically,  in  chart  E. 

The  lubricant  used  is  one  of  the  most  important  factors  in 
the  cost  of  power.  In  the  present  condition  of  engineering 
science,  it  is  impossible  to  state  what  exact  proportion  of  the 
power  used  by  a  mill  is  lost  in  sliding-friction ;  but,  in  a  print- 
cloth  mill,  only  about  twenty-five  per  cent  of  the  power  is 
utilized  in  the  actual  processes  of  carding,  spinning,  and  weav- 
ing fibre,  not  including  the  machinery  engaged  in  the  operation, 
leaving  seventy-five. per  cent  of  the  power  as  absorbed  by  the 
rigidity  of  belts,  the  resistance  of  the  air,  and  friction. 

The  co-eflBcient  of  friction,  under  the  conditions  submitted 
by  my  oil-tester,  vary  at  100**,  five  hundred  revolutions,  from 
7.56  per  cent  in  the  case  of  32"^  extra  machinery  oil,  manufac- 
tured by  the  Downer  Oil  Company,  to  22.43  per  cent  in  the 
case  of  Leonard  &  Ellis's  valvoline  machinery  oil ;  and  the  result 
of  this  investigation  confirms  me  in  the  opinion  that  the  sue-* 
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cessful  operation  of  a  spinning-frame  is  far  more  closely  depend- 
ent upon  the  individual  management  in  respect  to  the  condi- 
tions of  band-tension,  lubrication,  and  temperature  of  the 
spinning-room,  than  all  other  causes  combined.  Not  that  some 
forms  of  spindle  are  not  superior  to  others,  but  that  without 
wise  supervision  the  most  desirable  forms  of  spindles  muit  M 
to  show  the  merits  due  to  the  skill  of  their  promoters. 

The  charts  show  an  increased  co-eflBcient  of  friction  at  low 
temperatures  over  that  of  higher  temperatures.  In  the  case  rf 
mining  drills  operated  by  condensed  air,  an  intense  cold  is  pro- 
duced at  the  liberation  of  air,  and  on  such  bearings  kerosene 
oil  is  the  only  lubricant  which  can  be  used.  I  think  it  ex- 
tremely probable,  that  at  such  a  low  temperature  the  viscosity 
of  kerosene  oil  is  equal  to  that  of  lubricating  oils  at  the  averagft 
temperature  of  bearings  in  general  use. 

According  to  the  results  which  I  have  obtained,  the  co-effi- 
cient of  friction  at  50°  is  about  seventy-five  per  cent  in  exce» 
of  that  at  75°,  and  it  seems  to  me  that  the  manager  of  evei/' 
mill  which  is  run  by  steam  ought  to  consider  the  question  of 
the  temperature  of  the  mill  in  early  morning  during  the  win- 
ter months ;  whether,  as  a  matter  of  economy,  it  is  cheaper  to 
warm  a  mill  by  increased  friction  on  Monday  morning,  or 
keep  the  mill  and  machinery  warm  during  the  interval  fro 
the  preceding  week. 

The  humidity  of  the  atmosphere  is  an  important  factor  in  th 
mechanical  operation  of  textile  machinery,  as  well  as  in  the  fal 
rication  of  cotton.     A  year  ago  I  submitted  to  the  New  Eng' 
land  Cotton  Manufacturers'  Association  measurements  showin 
the  effects  of  humidity  on  textile  bunds,  and  I  am  also  of  thi 
opinion  that  there  is  a  difference  of  friction  in  machinery  du^^ 
to  atmospheric  influences  upon  the  lubricant. 

Possibly  the  vapor  condensing  upon  the  cold  metal  from  9^ 
moist  atmosphere  becomes  commingled  witli  the  oil,  and  there- 
by decreases  its  viscosity,  diminishing  the  friction. 

The  question  of  endurance  of  oils  has  not  been  given  in 
these  experiments,  because  the  consumption  of  oil  varies  with 
the  temperature  ;  and  it  is  proposed  to  investigate  that  matter 
subsequently  by  running  the  machine,  and  controlling  the 
temperature  of  the  disks  to  100°  by  the  circulation  of  water. 
The  amount  of  oil  consumed  could  be  very  easily  measured 
by  the  difference  in  the  level  of  the  glass  feeding  tube,  or  the 
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weight  of  the  oil  required  to  preserve  the  oil  at  that  level 
during  the  experiment.  Great  pains  have  been  taken  to  pro- 
cure pure  samples  of  the  oils  experimented  with.  The  lard 
and  mineral  oils  were,  procured  directly  from  the  manufac- 
turers as  given  subsequently;  and  to  the  courtesy  of  Thomas 
Bennett,  jun.,  I  am  indebted  for  a  large  number  of  samples  of 
sperm  oils  which  were  procured  by  him  directly  from  the 
whale-ships  or  refiners.  The  following  table  gives  the  co-eflBi- 
cient  of  friction  at  100°  and  five  hundred  revolutions :  also,  the 
results  of  some  chemical  examination  of  these  oils  by  Professor 
Ellen  H.  Richards,  of  the  Women's  Laboratory,  Institute  of 
Technology :  — 

^'  ■•.•-.•    - 

Resistance  of  Friction  at  100  Degrees, 


No  of 

, 

Co-efflclent  of 

A^V*  ^m 

KiMD  or  Oil. 

FrtcUon  at  100 

Sample. 

Degrees. 

28 

• 

Downer  Oil  Company,  Champion       .... 

.1732 

10 

Downer  Oil  Company,  Heavy  spindle 

•   . 

.1187 

14 

Downer  Oil  Company,  Heavy  spindle 

.1233 

19 

Downer  Oil  Company,  Heavy  spindle 

.1208 

7 

Downer  Oil  Company,  Light  spindle . 

.1113 

20 

Downer  Oil  Company,  Light  spindle . 

.1132 

8 

Downer  Oil  Company,  32,  extra  machinen 
Leonard  &  Ellis  Valvoline  spindle      .        " 

f 

.0756 

2 

.1476 

11 

Leonard  &  Ellis  White  Valvoline  spindle  . 

.1493 

12 

Leonard  &  Ellis  Valvoline  White  loom 

.1201 

15 

Leonard  &  Ellis  Valvoline  machinery 

.2243 

13 

Olney  Brothers,  German  spindle 

m 

.1190 

16 

Olney  Brothers,  A  spindle 

.1103 

3 

John  P.  Squire,  Lard         .... 

.2181 

4 

Bleached  winter  sperm  A  . 

.1067 

5 

Bleached  winter  sperm  B  . 

.1217 

6 

Bleached  winter  sperm  C  .         .         . 

.1170 

9 

Aiken  &  Swift,  Bleached  winter  sperm 

.0956 

17 

Aiken  &  Swift,  Unbleached  winter  sperm 

m 

.1147 

18 

Aiken  &  Swift,  Bleached  winter  si>erm 

.1141 

21 

Seal  Oil 

.1608 

22 

Alexander  Boyd  &  Sons,  Neatsfoot    . 

.2427 
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Flash  of  Vapor 
Fahrenheit. 


Lom  by  Evapora> 

tlonlnlOhoarsat 

140  Degrees. 


Kitro-Sulphnile-Add 


1 
10 
li 
19 

7 

20 

8 

2 

11 

12 

15 

12 

13 

3 

4 

5 

6 

9 

17 

18 


Degrees. 

338 

314 

284 
316 
324 
318 
286 
322 
282 


Percent. 

1.3 

2.7 

5.5 
37 
3.9 
33 
7.2 
1  9 
5.0 
+0.4 


+0.3 


Dark  yellow  with  much  cake. 


Dark  yellow,  some  cake. 

Slightly  yellow,  only  a  few  flakes  of  cake. 
Dark  yellow,  very  thin  layer  cake. 
Sliehtiy  yellow,  not  one  brown  speck. 
Yellow,  not  a  single  flake,  no  solid  matter. 
Turned  dark,  gives  a  black  layer  of  gum. 
Quite  an  amount  of  cake. 
Quite  an  amount  of  cake. 
Hardened  with  much  acid  to  a  white  »M 
mass. 


Thickened  up  a  little  like  jelly. 


With  ca.*itor  oil,  the  friction  was  so  great  as  to  throw  off  th* 
belt  driving  the  machine  ;  and,  as  the  time  allotted  for  this  work 
was  at  an  end  on  that  day,  other  arrangements  for  a  wider  bcW 
could  not  be  made,  and  it  can  only  be  said  that  its  friction  i^ 
much  larger  than  that  of  any  oil  given  in  these  tables. 

A  portion  of  a  lot  of  unbleached  sperm  oil  (sample  17)  was 
bleached  expressly  for  these  tests  (sample  18),  but  the  results 
are  so  nearly  uniform  as  to  be  practically  identical.  The  resul* 
of  bleaching  does  not  affect  the  anti-frictional  properties  of  tW 
oil,  although  it  undoubtedly  reduces  its  gumming  qualities. 

The  friction  of 'sperm  oil  is  subject  to  sudden  variatioitf 
which  occur  at  certain  temperatures  for  the  same  sample  of 
oil.  The  explanation  of  this  lies  in  the  fact  that  sperm  oil 
consists  of  a  large  number  of  varieties  of  spermaceti,  each  of 
which  is  liquefied  at  certain  temperatures,  at  which  the  oil  ia 
relieved  of  waxy  or  at  legist  gelatinous  particles,  and  becomes 
a  more  perfect  lubricant. 

This  is  very  apparent  in   the  irregularities  existing  in  the 
graphical  representations  of  the  tests  of  samples  5  and  6. 

The  operation  of  the  machine  under  equal  conditions  with 
the  same  oil  gives  results  which  are  as  closely  consistent  with 
each  other  as  could  be  expected  from  such  physical  measure- 
ments. 
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The  anti^frictional  properties  of  these  oils,  under  the  con- 
ditions of  these  experiments,  are  expressed  in  the  following 
order :  — 

Do^er  Oil  Company 32  extra  machinery. 

Aiken  &  Swift .  Bleached  winter  sperm. 

Obey  Brothers A  spindle. 

Downer  Oil  Company Light  spindle. 

Aiken  &  Swift Bleached  sperm. 

Aiken  &  Swift Unbleached  sperm. 

Olney  Brothers German  spindle. 

Leonard  &  Ellis Valvoline  white  loom. 

Downer  Oil  Company Heavy  spindle. 

I^nard&  Ellis Valvoline  spindle. 

Leonard  &  Ellis White  valvoline  spindle. 

Seal  Oil :  — 

Downer  Oil  Company  .         .         ....         .  Champion. 

John  P.  Squire  ■ Lard. 

wonard  &  Ellis .  Valvoline  machinery. 

Alexander  Boyd  &  Sons Neatsfoot. 

The  result  of  these  experiments  show  that  a  lubricant  must 
kave  a  certain  adhesion  to  the  frictional  surfaces  to  maintain 
free  lubrication  ;  but  beyond  that  point  the  adhesiveness  of  the 
^resists  the  motion  of  the  surfaces,  increasing  the  friction. 

Slow  motions  and  heavy  pressures  require  a  more  adhesive 

iubricant  than   the    conditions  of  light    pressure    and    lapid 

"lotion,  upon  which  these  experiments  are  based. 

^tis  no  disparagement  to  the  qualities  of  an  oil,  that  it  is  low 

^^  the  foregoing  list,  except  so  far  as  it  relates  to  the  resistance 

^*  friction  under  these  conditions ;  for  circumstances  of  great 

pressiu*e  and  slow  motion,  I  am  of  the  opinion  that  the  order  of 

the  list  would  be  varied  ;  and,  if  the  question  of  endurance  only 

vere  to  be  considered,  still  another  change  in  the  order  would 

be  necessary.     Subsequent  investigations  will  be  made  to  deter- 

mne  some  of  these  unsolved  problems. 

As  the  results  with  such  a  large  number  of  samples  of  oil 
rould  occupy  a  large  space  in  the  records  of  this  meeting,  I 
ill  give  to  the  secretary,  to  insert  in  the  report,  the  graphical 
fpresentation  of  some  of  the  principal  spindle  oils  in  our 
arket.  And  if  any  of  the  members  wish  more  definite  informa- 
[)n,  I  should  be  pleased  to  reply  to  any  inquiries  that  they 
ay  make,  my  address  being  131  Devonshire  Street,  Boston. 
Mr.  George  Draper.     I  wish  to  ask  this  practical  ques- 
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tion.  I  have  been  situated  sometimes  where  I  have  been  run- 
ning a  mill  by  water,  exhausted  all  the  power  I  could  get,  and 
perhaps  going  a  little  below  speed.  Suppose  you  were  run- 
ning at  any  point  in  the  machinery  a  hundred  turns,  and 
then,  when  we  started  up  Monday  rooming  with  the  same 
amount  of  power  that  we  had  before,  how  much  ought  the 
speed  in  that  mill  to  be  reduced  ?  How  many  turns  ought  your 
mill  to  run,  if  your  experiments  are  correct? 

iMr.  Atkinson.  Before  that  question  is  answered,  I  want 
to  point  out  that  any  answer  to  that  question,  or  any  consid- 
eration of  that  subject,  is  based  upon  a  guess,  and  only  a  guess, 
of  the  diflFerent  power  required  to  operate  the  substance  that 
is  being  spun,  and  the  power  required  for  friction.  I  therefore 
think  that  any  answer  to  the  question  will  be  only  a  guess. 

Mr.  Woodbury.  As  my  results  are  confined  to  the  condi- 
tions of  pressure  and  velocity,  which  I  have  stated  several  times, 
I  have  no  data  wherewith  to  answer  that  question.  If  the 
machinery  of  that  mill  was  simply  one  vast  Sawyer  spindle,  I 
could  answer  the  question.  The  greater  part  of  the  friction 
of  machinery  is  at  a  heavier  pressure  than  the  five  pounds  to 
the  square  inch  which  I  have  thus  far  experimented  with,  and 
the  co-efficient  of  friction  varies  with  the  pressure. 

Mr.  Draper.  It  is  not  my  intention  to  antagonize  the 
speaker  at  all,  for  I  have  a  great  deal  of  confidence  in  his 
experiments.     I  simply  wanted  to  draw  out  the  matter. 

Mr.  Atkinson.  I  want  to  be  very  sure  that  this  point  is 
understood :  that  all  these  experiments  are  based  upon  the 
machine  adjusted  to  the  conditions  of  the  Sawyer  spindle,  and 
apply  only  to  those  conditions ;  not  to  operations  of  looms,  or 
drawing- frames,  but  simply  if  the  whole  mill  were  a  Sawver 
spindle,  then  these  conditions  might  apply. 

Professor  Whitaker.  The  power  which  is  consumed  in 
driving  the  Sawyer  spindle  may  be  divided  into  three  portions. 
The  first  is  expended  in  working  the  cotton.  The  second  over- 
comes friction  in  the  bearings  that  are  oiled.  The  third,  which 
is  })y  no  means  the  smallest  portion,  overcomes  the  resistance  of 
the  surrounding  air  to  the  movements  of  the  bobbins,  bands, 
and  other  running  parts.  The  resistance  of  the  air  increases 
nearly  an  (he  square  of  the  velocity^  and  causes  the  total  power 
(•onsume<l  in  spinning  to  increase  more  rapidly  than  the  velocity 
of  spinning. 
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Mr.  Garsed.  May  I  ask  you,  if  it  requires  thirty-five  miles 
of  running  to  exhaust  the  oil  from  the  pores  of  the  metal  in 
yoiur  frictional  machine,  how  would  it  be  in  the  case  of  cast  iron 
and  steel,  cast  iron  being  of  such  a  nature  as  to  retain  the  oil? 
How  much  longer  or  shorter  would  be  the  probable  endurance 
of  that  cast  iron  in  the  bearings,  as  in  shafting,  for  instance  ? 

Mr.  Woodbury.  I  have  given  all  the  facts  upon  that 
point  which  I  have  obtained  from  my  experiments,  but  from 
other  experience  I  will  say  that  where  tallow  was  used  in  an 
engine  cylinder,  and  one  of  the  petroleum  oils  used  subsequently, 
it  was  found  bj'^  certain  investigations  made,  that  there  were  evi- 
dences of  tallow  in  the  cylinder  for  about  six  weeks. 

Mr.  Garsed.  Then  you  would  infer  from  that,  that  there 
would  be  evidences  of  oil  found  in  the  bearings  of  the  shaft  for 
a  considerable  time  after  you  had  ceased  to  use  that  oil  ? 

Mr.  Woodbury.  Yes,  sir,  and  for  a  time  probably  exceed- 
ing six  weeks. 

Mr.  Garsed.     That  confirms  my  own  view :  that  is  all. 

The  Chairman.  Is  there  any  thing  further  to  be  said  upon 
the  oil  question  ? 

Mr.  Atkinson.  I  wish  to  call  your  attention  to  the  follow- 
ing facts:  This  machine  —  the  first  one  ever  made  on  which 
absolute  results  could  be  obtained  —  has  been  evolved  during 
this  investigation.  The  mechanism  was  deyLsed  by  Professor 
Ordway ;  to  that  mechanism  has  been  applied  the  invention  of 
Mr.  Waite,  of  conveying  a  current  of  water  at  a  given  tempera- 
ture through  the  operating  part  of  the  machine ;  and,  finally, 
Mr.  Woodbury  has  added  a  very  delicate  dynamometer. 

It  will  be  remembered  that  Professor  Ordway  stated,  as  the 
result  of  other  methods  of  investigation,  that  tlie  best  oil  to 
lubricate  spindles  would  be  one  that  should  combine  a  very  high 
fire  test,  a  low  rate  of  evaporation,  and  the  greatest  degree  of 
fluidity  consistent  with  the  oil  remaining  where  it  is  needed, 
and  not  escaping. 

This  theory,  based  on  other  modes  of  investigation,  is  abso- 
lutely confirmed  by  the  operations  of  this  machine.  Mineral 
oils,  honestly  made  to  meet  these  conditions,  prove  to  be  the 
most  eflFective  lubricants. 

It  will  be  remembered  that  we  objected,  as  underwriters,  to 
the  v^atile  oils  that  showed  a  very  rapid  evaporation ;  and  it 
is  now  certain  that  they  were  not  only  unsafe,  but  unfit  to  be 


used,  because  very  injurious  to  machinery  if  continued  long  ^^ 
use. 

The  volatile  portion  of  these  oils  cleaned  bearings,  when  fir^* 
applied,  just  as  naphtha  or  kerosene  will ;  but  the  next  sttp 
was  that  the  heat  of  the  bearings  continued,  or  perfected,  tt^ 
distillation  of  the  oil,  threw  off  the  volatile  portion  in  vap(^^ 
and  left  the  heavy  portion  on  the  machine.     This  heavy  portio^^ 
could  only  lubricate  b)'  being  kept  fluid  at  a  high  degree  of  heit*^ 
Hence  it  followed  that  those  mills  which  used  these  low-prici 
but  really  very  dear  oils  could  only  be  worked  by  the  use  of 
excess  in  quantity,  and  by  maintaining  the  heat  of  the  bearini 
at  a  somewhat  high  degree.      They  therefore   combined  tl 
maximum  of  danger  with  the  minimum  of  economy,  and  I 
glad  to  say  that  the}'  seem  to  have  disappeared,  —  at  any  rat 
they  are  not  offered  to  our  members,  as  their  dangerous  ain 
worthless  character  is  sure  to  be  detected. 

I  would  here  suggest  that  Mr.  Waite  be  asked  to  give  soni*     * 
of  his  further  results  with  respect  to  durability  of  oil ;  and 
also  suggest  that  in  view  of  the  fact  that  Mr.  Waite's  repor^ 
which  was  to  have  been  printed  in  the  last  copy  of  our  proceeC^^ 
ings,  and  which  was  excluded  on  account  of  the  burning  of  tl 
plates  for  the  illustrations  in  the  fire  which  occurred, — that  thi 
report  be  asked  to  be  contributed  to  the  Board  of  Government, 
be  by  them  published,  if  they  see  fit,  in  this  report.     Mr.  Wait 
I  think,  would  like  to  give  us  some  further  experience  of  his 
regard  to  the  durability  of  oils  tested  under  similar  conditio 
to  these. 

Mr.  Waite.     I  have  little  to   sjiy  except  to   give  you 
account  of  a  few  experiments  in    applying   results   shown  ^ 
the  last  meeting.     First  —  to  show  the  importance  of  using    ^ 
fluid  oil  in  preference  to  a  thick  one.     In  one  of  the  spinning- 
rooms   at  the   mill,  we   have   substituted   for  Downer's  heavj 
spindle  oil,  the  Downer  extra  32°.     The  oil  was  not  changed  oa 
any  part  of  the  machine  but  the  spindle  bearings.     With  the 
same  power  and  the  same  work,  the  speed  of  the  top  rolls  in- 
creased from  eighty-one  to  eighty-six  turns  per  minute,  showing 
a  gain  of  six  per  cent  in  speed  by  using  a  lighter  oil. 

I  have  also  tried  experiments  on  heavy  bearings  with  tbia 
light  oil.  I  have  put  it  on  one  of  the  heaviest  and  worst  bea^ 
ings  in  the  mill.  A  hole  was  bored  in  the  box-cover,  a  topper 
partridge  cap  was  cemented  into  the  bottom  so  as  to  come  as 
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near  as  possible  to  the  journal  without  rubbing.  This  was 
filled  with  water,  and  a  thermometer  was  placed  in  the  water  to 
ahow  the  temperature  of  the  box. 

I  started  with  a  gallon  and  a  half  of  oil.  The  box  was 
packed  with  asbestos,  and  as  fast  as  the  oil  worked  through  it 
was  caught  in  a  drip-pan  below,  and  used  over  again. 

In  running  through  once  it  lost  about  three  pints,  and  con- 
tinued losing  until,  after  running  through  ten  times,  it  had 
shrunk  to  less  than  a  quart.  The  experiment  lasted  a.  month, 
and  the  thermometer  showed  the  box  to  be  from  twelve  to 
fifteen  degrees  above  the  temperature  of  the  room.  After  the 
oil  had  been  used  once,  a  sample  was  taken  for  testing  on  the 
lubricating  machine,  and  it  was  found  that  the  oil  had  gained 
in  lubricating  value.  A  sample  taken  after  the  oil  had  been 
twice  used  showed  an  additional  gain,  but  from  this  point  the 
oil  continued  to  lose  slowly,  until  the  end  of  the  experiment. 
Some  heavy  spindle  oil  was  tried  under  the  same  conditions. 
In  running  through  once  it  lost  about  a  quart,  but  after  that 
lost  very  little. 

The  man  in  charge  of  these  bearings  tells  me  that  a  gallon 
and  a  half  of  oil,  used  over  and  over  in  this  way,  usually  lasts 
about  eight  months,  showing  a  durability  eight  times  as  great 
as  the  light  oil.  The  oil,  like  the  other,  showed  a  gain  in  lubri- 
cating value  after  being  used  two  or  three  times.  The  ther- 
mometer in  the  box  indicated  from  fifteen  to  twenty  degrees 
above  the  temperature  of  the  room,  —  showing  that  the  thin  oil 
was  the  better  lubricant  although  the  more  expensive  one.  At 
^he  last  meeting  I  spoke  of  rough  bearings,  and  said  that  the 
bearing  surfaces  may  become  so  smooth  by  continual  friction 
that  the  oil  is  easily  pressed  out  from  between  them.  Since 
then  I  have  had  opportunities  for  proving  this,  and,  in  the  case 
ol  a  number  of  hot  boxes,  all  trouble  was  iinmediately  stopped 
by  draw-filing  the  surface  of  the  shaft. 

Mr.  George  Dbaper.     You  have   said   nothing  about   the 
hearings  being  injured.     If  the  bearings  are  subject  to  be  in- 
jured by  the  fact  you  have  spoken  of,  which  would  wear  the 
bearings  out  the  sooner,  the  thin  or  the  thick  ? 

Mr.  Waite.  I  think  there  is  less  wearing  in  the  case  of  tlie 
lighter.  You  cannot  tear  the  particles  of  metal  apart  without 
occasioning  an  increase  of  heat.  In  the  case  of  the  light  oils 
there  was  a  decrease  of  h^at. 


There  is  one  question  that  has  not  been  looked  iuto,  a 
that  is  the  influence  of  velocity  on  oils.     A  thin  oil  cannot  ^ 
used  to  lubricate  slow-moving  surfaces.     Although  "  extra  82^^ 
oil  was  found  to  work  well  on  the  heavy  bearing  before  m^ 
tioned,  it  could  not*  be  used  on  the  top  rolls  of  a  spinning  franm 
notwithstanding  the  pressure  was  much  less  than  in  the  form 
case.     For  this  purpose  an  oil  having  more  body  must  be  used. 

Mr.   Garsed.     Suppose  you  had  a  crank-pin  of  steel,  and 
phosphor-bronze  boxes,  and  could  not  keep  them  cool  by  ordi — 
nary  oil,  i.e.,  by  either  sperm  oil  or  mineral  oil, — nor  by  iuifr 
that  you  could  find.     Then  what  would  you  do  if  you  had  ja. 
crank-pin  of  a  twenty-five-inch  cylinder  engine  that  was  vejy^ 
difficult  to  keep  cool  ?     The   boxes  are  phosphor-bronze,  anci 
the  pin  is  steel,  apparently  fitted  as  well  as  modern  practice  carm 
make  it,  and  yet  the  greatest  difficulty  to  keep  it  cool,  so  much* 
so  that  a  man  stands  oiling  every  five  minutes.      Now,  wba"*^' 
would  you  recommend  to  cool  that  pin  ? 

Mr.  Waite.     I  think  possibly  it  may  have  become  polishei  - 
These  hard  surfaces  running  against  each  other  would  tend 
polish  each  other  in  time,  and  become  very  smooth.    I  woul 
recommend  that  the  crank-pin  be  roughened  a  little,  and  ther^ 
you  would  have  no  diflBculty  in  using  the  thinnest  oil  you  coul 
get. 

Mr.  Garsed.  There  is  a  groove  cut  at  angles  across  th 
boxes  from  the  outside,  probably  one-sixteenth  of  an  inch  dee 
by  a  quarter  of  an  inch  the  other  way,  to  hold  the  oil. 

Mr.  Waite.  One  groove  will  not  do.  If  you  have  a  nuirm 
her  of  very  fine  scratches,  each  one  acts  the  same  as  a  larg"^ 
groove. 

Mr.  Garsed.  The  reservoir  of  oil  must  be  distributed  i 
very  small  portions  around  this  pin,  —  is  that  the  idea? 

Mr.  Waite.     Yes,  sir. 

Mr.  Garsed.  But  you  want  these  grooves  to  hold  the  oi* 
to  prevent  this  wearing,  or  otherwise  the  cylinder  becomes  pol^ 
ished. 

Professor  Ord\vay.     There  are  some  points  respecting  thi=* 
machine    that  Mr.  Woodbury  has  not  alluded   to.      It  migt^*^ 
seem  strange  that  we  have  been  so  long  in  getting  at  appar- 
ently a  few  small  results.     I  took  hold  of  this  matter  without? 
any  prejudice  at  all,  and  soon  found  there  was  no  machine  thfl^ 
would  give  us  aqy  thing  like  uniform  results.     One  was  throWfl 
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aside  after  another,  until  last  summer  I  had  this  machine  made 
by  Browne  and  Sharpe.  One  of  its  excellences  is  that  it  is 
made  as  true  as  a  machine  can .  be.  The  disks  were  made  of 
very  hard  steel,  very  highly  polished,  and  perfectly  true,  so 
that  when  they  are  put  together  with  a  little  oil  between  it  is 
necessary  to  use  force  to  separate  them.  This  machine  was 
calculated  to  run  with  two  disks,  both  turning,  and  the  friction 
was  to  be*  shown  by  the  difference  in  velocity  between  the  two 
.  disks.  The  upper  one  ran  by  friction,  and  the  lower  one  by 
power.  We  soon  found  that  the  heat  would  have  to  be  taken 
into  account.  It  seemed  desirable  to  modify  the  machine,  and 
put  on  a  direct  dynamometer,  so  that  we  could  weigh  the  power. 
Mr.  Woodbury  had  this  bronze  box  made,  to  put  oji  in  place 
of  the  upper  steel  disk.  This  gives  us  a  chance  to  cool  the 
bearings  at  all  times,  or  keep  it  at  a  definite  temperature,  and 
allow  it  to  rise  as  fast  or  as  slowly  as  you  please.  We  have 
now  this  apparatus,  —  which  is  a  grist-mill  to  grind  oil,  in  fact. 
No  oil  can  get  out  except  what  passes  between  the  two  stones 
of  the  mill.  A  great  many  machines  have  failed  from  this 
circumstance :  that  oil  in  going  around  the  shaft  is  wiped  off 
by  the  edge  of  the  bearing  box,  and  there  stays  for  a  while, 
until  there  comes  a  time  when  a  little  of  it  will  work  in, 
and  then  all  at  once  drops  down  your  dynamometer,  which 
shows  a  sudden  change  in  the  amount  of  friction,  or  amount  of 
speed.  This  is  the  case  with  all  machines  that  have  half  round 
bearings.  They  will  go  with  great  uniformity  for  a  time,  and 
then  all  at  once  there  is  a  change,  and^  then  it  comes  up  again 
where  it  was  before,  and  then  there  is  another  change.  That  is 
owing  to  the  fact  that  it  is  utterly  impossible  for  any  machine 
with  half  round  bearings  to  keep  the  oil  perfectly  fed,  and  keep 
it  from  working  out  irregularly.  The  advantage  of  this  machine 
is  that  that  cannot  happen.  The  oil  must  all  go  out  by  the 
centrifugal  force.  We  are  hoping  to  arrange  it  by  and  by  so 
that  we  can  tell  what  the  endurance  of  an  oil  is.  We  can  feed 
in  a  certain  quantity,  and  know  what  .will  come  out  in  a  certain 
time.  We  shall  make  experiments  upon  the  oils,  and  determine 
hfw  much  will  wear  out  in  a  given  time.  This  must,  of  course, 
be  taken  into  account  in  determining  the -economy. 

It  took  some  time  to  build  this  machine.  It  came  last  fall 
when  I  was  very  busy,  and  could  not  be  seen  to  until  Mr. 
Woodbury  could  spare  the  time  to  take  hold  of  it.     He  has 
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attended  to  it  ever  since  with  great  constancy  and  fidelity.  In 
tlie  first  place,  it  was  necessary  to  get  his  bearing,  and  get  it 
perfectly  true.  It  was  no  easy  matter  to  get  that  made  as  it 
should  be.  He  has  worked  upon  that  for  some  time,  and  he 
lias  had  a  great  deal  of  patience,  and  has  finally  got  it  into  a 
very  good  condition,  and  every  point  about  the  machine  has 
been  worked  out  with  scientific  accuracy.  Of  course  this  has 
taken  time,  and  the  experiments  which  he  is  now  making  have 
been  going  on  only  for  a  short  time.  He  has  got,  for  the  time 
he  has  been  making  experiments,  a  great  many  results.  We 
are  beginning  to  get  at  some  data  which  will  serve  as  a  basis  of 
calculation.  The  only  point  we  have  had  time  to  attend  to,  so 
far,  is  this  point,  —  as  to  the  fluidity  of  the  oil.  It  is  certainly 
true  that  the  fluidity  of  the  oil  is  a  very  important  point  in 
lubricating  power ;  and  the  point  to  be  determined  is  whether 
that  is  the  only  point.  I  don't  think  it  is  the  only  point.  It  is 
the  largest  factor  altogether,  but  there  are  other  things  un- 
doubtedly. In  the  case  Mr.  Waite  has  mentioned,  it  seems 
to  me  that  possibly  in  using  the  mineral  oils,  when  there  is 
an  increase  in  the  lubricating  power  after  their  being  used  a 
while,  it  is  because  there  is  an  evaporation  of  the  light  oil; 
when  that  is  entirely  out,  the  lubricating  power  is  increased. 
I  have  yet  to  determine  whether  taking  a  lubricating  oil,  and 
adding  a  small  quantity  of  naphtha,  it  would  increase  or  de- 
crease the  lubricating  power.  My  feeling  is  that  probably  it 
would  decrease  the  lubricating  power ;  I  should  not  be  willing 
to  say  whether  it  would  or  not,  except  after  a  long  series  of  trials. 
There  is  one  thing  certain,  —  that  oil  which  has  a  low  lubri- 
cating power  may  be  increased  in  lubricating  power  by  heat ; 
but  Mr.  Woodbury's  experiments  seem  to  show  that  there  is  a 
limit  to  this  rapid  increase.  We  see  up  here  [on  the  chart) 
these  lines  are  getting  nearly  straight.  It  would  seem  as 
though  after  the  bearings  got  up  to  one  hundred  and  ten  we 
need  not  expect  any  great  increase  of  the  amount  of  friction. 
This  may  be  true  only  with  low  pressure.  The  lard  oil  we  see 
goes  in  almost  a  straight  line.  In  all  the&e  other  cases  we 
begin  to  come  to  a  parallelism  with  the  ordinate  axis ;  and  I 
suppose  tliat  the  curve  will  be  different  in  each  case.  We  see 
in  tlio.se  Mr.  Woodbury  has  tried,  it  works  up  this  way  pretty 
fust,  and  comes  nearer  and  nearer  to  a  parallelism.  One  point 
he  has  to  determine  with  reference  to  the  various  animal,  vege- 
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table,  and  mineral  oils  also,  is  where  this  uniformity  or  paral- 
lelism commences ;  and  that  would  be  the  point  at  which  those 
oils  should  be  used. 

I  find  one  point  very  curious  with  regard  to  castor  oil, — 
which  is  about  as  poor  a  lubricant  as  one  could  expect  to  find, 
—  theoretically  so,  at  least.  It  is  an  exceedingly  viscous  oil. 
I  tried  some  on  a  new  machine  of  a  curious  construction,  and 
found  that  when  the  castor  oil  got  up  to  two  hundred  degrees 
it  was  an  excellent  lubricant,  and  was  superior  to  any  of  the 
mineral  oils.  The  heat  decreased  the  viscosity ;  but  T  should 
be  very  slow  to  suppose  that  merely  heating  would  be  sufficient 
in  any  such  cjise.  I  think  there  is  something  in  the  nature  of 
the  oil  itself.  It  is  rather  surprising  to  see  the  line  for  lard  oil 
go  so  straight  as  it  does.  I  think  there  must  be  a  point  at 
which  the  line  would  become  vertical.  Lard  oil  begins  to  come 
to  that  when  we  get  to  about  one  hundred  and  eighty ;  from 
that  the  friction  does  not  decrease  very  much  until  you  get  up 
about  as  high  as  you  could  go  with  the  machine.  I  don't  know 
how  much  higher. 

I  hope  the  Association  will  have  a  little  patience  with  regard 
to  these  experiments  we  are  going  on  with.  There  is  but  a 
single  point  we  have  had  time  to  try,  because  it  has  taken  a 
long  time  to  get  a  machine  we  could  place  any  dependence 
upon.  Mr.  Woodbury  has  carried  out  the  trials  very  faith- 
fully, and  certainly  succeeded  in  doing  what  nobody  else  has 
done,  except  Mr.  Waite,  and  that  is,  to  get  uniform  results 
with  the  same  oil  on  different  days,  and  day  after  day,  for  ten 
or  twelve  or  more  trials.  In  all  the  trials  we  have  any  record 
of  heretofore,  there  is  a  large  difference  between  the  maximum 
and  minimum,  which  a  man  ought  to  be  ashamed  to  put  down 
upon  paper.  And  yet  we  have  these  results  paraded  out  upon 
paper  as  though  they  were  very  much  to  be  depended  upon.  I 
sent  my  assistant  Mr.  Albright  last  winter  to  see  experiments 
made  with  one  of  the  machines,  at  the  place  where  it  was 
made,  and  told  him  to  stay  there  until  he  could  get  two  results 
which  agreed  with  each  other.  He  staid  there  a  week,  and 
found  there  was  no  prospect  of  it  whatever,  and  came  home. 
We  are  able  with  this  new  machine  to  get  two  results,  and 
ten  results,  and  I  believe  fifty,  that  usually  agree  very  closely 
with  each  other,  not  merely  within  one  per  cent,  but  two-tenths 
of  one  per  cent.     Having  a  machine  which  will  do  this,  I  have 
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i*-r*,«y*5ii—    41  'UUk*  ^!::    iniiTR  jrinniiiij^  ti  fwar  «mr  jn.  'liiL  oiL 

V-'i^uf  ti  iiinitr*  IK  .niu*n  i*-  vui  -jai,  in  iuc'ine  .itti'-. — «x:  haucBw 
^\n  .i*i?v»r  n\  tUMc):  infr  lav  iir  Tr*muif  ditt  ijiii  ^liL^if  af  die 
tiM'Jinip,  \*M-fiUiilv..  wit  -imn.  "iM  .lexi:  iai^  •au.  <3an- nmka- wiur 

n^ntu  mniivt  jftmr^iuirft.  vtn»rBt  i.  aiiia  nii»  iir  .m  Jour  ar  gwiqv 
•^*r*^^  .ir;rii*».-    TH^v  :iiu5r«  d«r  niruini'ai.  Ji  .i.  sextain.  :ieu»e«  ban  they 

l.^;utt  «ni|!rt  ;vvran..  if  -v-*  »jui  ittaanmnit  Xw.  ^uL  iie  wnmb.  all  t&fi 

*.  v-^v^v^/^rr  V,  -^^r-T  ni'i*  .*c,.^t:^     If  L^  rinr»  ^fu-wii  no  diree  him- 

Mt.  tUfifCf.^Hf.Ah.     \^rr^  fLiTe.  I  Jir»e,  fa  tEifrf  lEcaehine  a  east- 

iiti4/,*',;  v^i/'r*  '^aIU  t>  mlud  ihe  troable  I  Lare  experienced  in 
i^i'ft*r^  Khit%  I  }$^UH  't.Hf\  iff  con.'^tant  o^e  ft>r  a  namber  of  veaRs 
^tm*^.  h;»vMi^  ^i-^rijr*  prov's^le'I  iriih  comp»>SEtion  boxes,  and  some 
•/riith  ',';i<t  iron,     M^Mt  of  th^r^F:  with  cast  iron  bare  been  in  con- 
iit;int.  M^j  for  ;»U/Ut  ffmrtefzn  years,  and  appear  in  as  good  order 
Unlny  ii^  iUf,  fiay  th#;y  were  htarted,  and  those  having  composi- 
tion h;iv«;  be^ai  a  Mttnf:4;  of  great  annoyance;  as  a  lathe  is  useless 
titilt-.^  the  ftpinrlle  fitrt  »nii^,  and  in  line.     I  have   made  some 
"^t^'fiii]  t.//oU,  nw\  rri/'ide  both  the  spindles  and  boxes  of  cast  iron;. 
Mild  no  wtifM  14  peree|»tible.     I  find  the  bearing  surface  becomes 
eiiafrielled  or  f^as^^j-haidrned,  ho  as  to  resist  the  action  of  a  file. 
^roU^f^^fV  OuiiWAY.      The  cast-iron   boxes  ai*e   much  more 
in  than  tlio  others.     That  would  agree  with  the  statement 
V.  Waitu. 
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Mr.  BiBKENHBAD.  It  becomes  like  the  slide-bar  of  an  engine* 
You  have  to  plane  off  the  surface  in  order  to  touch  it  at  all. 

Mr.  Atkinson.  There  is  one  word  to  add :  that  these  ex- 
periments have  been  carried  on  by  Mr.  Woodbury,  in  connec- 
tion with  pump  experiments.  He  will  now  be  obliged  to  take 
that  subject  up.  But  arrangements  have  been  made  whereby 
this  series  of  experiments  may  be  continued.  I  think  you  will 
be  able  to  find  that  it  is  worth  while  to  make  them.  We  have 
had  a  great  deal  of  consideration  for  the  power  required  by 
spindles.  I  have  had  occasion  to  say  I  doubted  the  element  of 
the  weight  of  the  spindle  itself,  and  did  consider  the  pressure 
of  the  banding  as  of  the  utmost  importance.  It  is  certainly 
desirable  to  reach  a  determination  of  the  measure  of  the  press- 
ure of  the  band  with  one  oil,  another  oil,  and  a  third  oil.  I 
think  we  are  approaching  results  which,  as  I  forecast  the 
future, —  with  that  machine,  and  the  dynamometer  attached, — 
if  suflScient  time  and  skill  be  given  to  the  subject  (of  which  we 
have  had  several  cases  to-day).  I  think  we  are  approaching  the 
time  when  results  may  be  reached  in  regard  to  the  proportion 
of  power  required  to  operate  the  shafting  and  machinery,  and 
that  required  to  operate  upon  the  fibre  itself ;  I  think  that  may 
be  determined,  and  scientific  results  obtained.  If  so,  that  will  be 
the  end  of  the  vague  and  indefinite  quest  on  which  we  started. 

Mr.  Gaksed.  One  word,  if  you  please.  I  asked  the  ques- 
tion upon  the  subject  of  cast-iron  journal-boxes,  not  because  I 
wanted  an  answer  on  the  journal-box ;  but  we  have  used  cast- 
iron  steps  and  bolsters  on  spinning-frames  since  1872,  and  have 
not  taken  out  five  of  either  in  that  time,  running  7,700,  while 
bronze,  I  think,  have  been  renewed  once  at  least  in  that  time ; 
and  it  now  appears  by  these  experiments  that  the  cast-iron, 
being  porous,  holds  the  lubricant,  and  gives  it  out  in  time  to 
save  the  bearing  from  cutting  out. 

Mr.  Birkenhead.     With  my  experience,  I  would  not  dare 
to  recommend  it  for  spinning  spindle  bearings  except  on  cer- 
tain conditions ;  namely,  with  an  elastic  bearing  it  may  prove 
a  success. 
.    Mr.  Gaksed.     I  don't  recommend  it.     I  only  state  the  facts. 

Mr.  Birkenhead.  I  have  seen  facts  to  the  contrary  of  what 
Mr.  Garsed  has  said  was  his  experience,  and  would  say  here, 
that  the  conditions  should  be  understood ;  for  what  may  be 
food  for  one  creature  may  poison  another. 
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Professor  Ordway.  There  is  one  thing  that  might  strike 
people  as  different  from  that  a  little.  Gentlemen  have  stated 
that  these  bearings  get  exceedingly  hard,''lfnd  they  therefore 
might  be  supposed  to  have  a  surface  which  was  not  porous. 
They  still  lubricate  easily.  The  fact  is,  they  might  become  as 
hard  as  steel,  and  yet  retain  their  porosity.  You  will  see  this 
if  you  compare  the  ordinary  flint  rock  with  the  burr-stone. 
The  latter  is  porous,  and  it  is  this  quality  which  makes  it 
valuable  for  millstones.  It  is  exceedingly  hard.  So  a  cast-iron 
bearing  may  wear  hard,  and  yet  retain  a  good  deal  of  its 
spongy  character. 

Mr.  Atkinson.  I  Tiave  but  one  word  more  to  add.  These 
experiments  have  been  carried  on  by  our  Mr.  Woodbury  dur- 
ing the  winter,  when  his  regular  work  as  pump-inspector  ceases, 
but  he  must  now  return  to  that.  Arrangements  are,  however, 
being  made  for  continuing  these  tests. 

During  the  past  years  a  great  deal  of  consideration  has  been 
given  to  the  power  required  to  drive  spinning-frames,  and  a 
contest  on  the  weight  of  the  spindles.  I  have  often  had  occa- 
sion to  say  that  the  mere  weight  of  the  spindle  was  relatively 
unimportant  as  compared  to  its  adjustment  and  to  the  tension 
of  the  band,  and  that  a  very  light  spindle  might  require  greater 
power  if  subjected  to  a  severe  tension  of  the  band.  This  opin- 
ion has  been  confirmed  by  experiments  of  this  machine.  We 
have  worked  this  machine,  subject  to  variations  in  its  adjust- 
ment equivjilent  to  variations  in  the  tension  of  the  bands  on 
spinning-frames,  and  we  find  that  such  alterations  make  a  greater 
difference  in  the  power  required  than  any  difference  that  is 
claimed  between  the  so-called  light  and  heavy  spindles. 

I  think  we  shall  soon  be  able  to  use  this  machine  so  as  to 
give  absolute  results  in  respect  to  friction  under  almost  any 
conditions,  and  to  detennine  with  positive  certainty  what  kinds 
of  oils  are  best  for  light  bearings  at  high  speed,  and  heavy  bear- 
ings at  low  speed. 

In  the  conduct  of  these  experiments  we  have  secured  very 
much  greater  safety  from  fire,  and  I  feel  very  sure  that  we  shall 
also  bring  the  subject  of  lubrication  almost  if  not  quite  to  the 
condition  of  an  exact  science. 

The  Chairman.  Is  there  any  thing  further  to  be  said  upon 
this  matter  of  oil?  If  not,  there  is  a  gentleman  from  the 
Arsenal  present,  Mr.  Howard,  who  will  now  address  you. 


79 

Mr.  Howard.  In  October  last  some  tests  of  steel  shjifting 
were  made  at  the  Watertown  Arsenal.  More  recently  Jones 
&  Laughlins,  manufacturers  of  cold-rolled  shafting,  have  had 
some  tests  made  of  their  metal.  Before  speaking  of  the  details 
of  those  tests,  I  will  mention  a  few  circumstances  connected 
with  the  testing-machine,  upon  which  the  tests  were  made;  one 
of  the  most  complete  and  accurate  machines  in  the  world. 
This  machine  was  built  by  the  inventor,  Albert  H.  Emery  of 
New  York.  The  time  occupied  in  its  construction  was  about 
three  and  a  half  years.  This  length  of  time  was  in  excess  of 
what  was  at  first  supposed  would  be  necessary.  The  length 
of  time  was  accounted  for  from  the  fact  that  many  new  and 
untried  principles  of  mechanics  were  adopted  in  the  machine. 
The  work  was  brought  to  a  successful  completion,  and  the  ma- 
chine has  been  in  operation  for  a  little  over  a  year,  performing 
very  valuable  tests.  In  the  last  six  months  alone  it  has  been 
in  about  constant  operation,  during  which  time  some  sixty 
thousand  pounds  of  metals  have  been  tested.  This  machine 
is  a  hydraulic  testing-machine.  It  has,  for  its  principal  parts, 
the  straining- press,  twenty  inches  in  diameter,  a  stroke  of  piston 
of  twenty-four  inches,  two  main  screws,  each  forty-eight  feet 
long,  eight  and  a  half  inches  in  diameter,  with  thread  cut  about 
thirty  feet  on  each.  The  main  screws  connect  the  straining- 
press  with  the  platfonns  of  a  hydraulic  scale.  From  these 
platforms  are  pipes  transmitting  hydrostatic  pressure  to  the 
scale,  where  hydraulic  supports  are  placed,  acting  on  multi- 
plying levers ;  and,  as  a  remarkable  feature  about  this  scale,  it 
is  frictionless,  and  capable  of  showing  very  slight  loads.  It 
has  been  tested  very  severely,  passing,  in  one  instance,  from 
the  testing  of  a  specimen  requiring  seven  hundred  and  twenty- 
two  thousand  pounds  tension  to  a  specimen  requiring  only  one 
pound  tension,  to  break  it.  Each  of  these  strains  was  accu- 
rately weighed.  Duplicate  weighing  apparatus  was  provided  ; 
that  is,  a  hydraulic  scale,  weighing  from  one  end,  and  pressure- 
gauges,  with  twenty-inch  dials,  measuring  the  strain  of  the 
straining-press.  The  scale,  being  frictionless,  gives  the  exact 
load  on  the  specimen.  The  pressure-gauges  are  subject  to  the 
packing  friction  of  the  press.  Having  these  two  systems,  we 
can  see  at  .once  the  exact  packing  friction,  and  also  have  a 
means  of  determining  about  what  the  accuracy  of  other  testing- 
machines  are   which  depend   merely   upon  pressure-gauges  at- 
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tached  to  bjdraolic  presses.  Instead  of  pamping  the  oil  that 
L»  used  in  the  straining-press  directly  into  the  cylinder,  an 
accamulator  is  used.  This  consists  of  a  vertical  cylinder,  with 
two  plungers,  one  ten  inches  in  diameter,  and  the  other  five  and 
a  half,  one  working  within  the  other.  Upon  these  plungers 
three  masonry  weights  are  carried;  with  one  weight  resting 
upon  the  larger  plunger.  The  minimum  pressure  per  square 
inch  is  three  hundred  and  eighty  pounds.  The  maximum  press- 
ure—  three  weights  upon  the  smaller  plunger  —  is  thirty-eight 
hundred  pounds  to  the  square  inch.  The  hydraulic  pressure- 
gauges  are  accurate,  beyond  any  that  I  have  heretofore  known. 
They  read  so  accurately  that  the  same  strain  will  bring  the 
needle  of  the  gauge  within  one  one^undredth  of  an  inch  of 
the  same  position,  with  the  same  load,  whether  the  reading  is 
when  going  up  or  down.  The  ordinary  gauge  displays  consid- 
erable discrepancies  in  the  upward  and  downward  readings. 

The  tests  of  steel  shafting,  which  were  made  for  Mr.  J.  W. 
Cumnock,  were  of  Siemens-Martin  steel,  manufactured  by 
Benjamin  Ather  of  Newark.  The  shafting  was  turned  by  the 
Ames  Manufacturing  Company.  The  results  were  published  in 
the  last  semi-annual  report ;  but  I  will  review  them.  The 
elastic  limit  of  these  specimens  was  from  44,000  to  56,000 
pounds  per  square  inch.  1  have  considered  the  elastic  limit  of 
this  material  as  that  point,  —  or  the  highest  load  which  the 
metal  would  sustain,  and  return  to  its  original  length,  after 
the  load  had  been  released.  This  definition  is  at  variance 
with  one  sometimes  adopted,  in  which  the  elongations  of  the 
specimen  fix  the  elastic  limit ;  i.  e.,  the  elastic  limit  is  con- 
sidered as  the  point  where  the  elongations  cease  to  be  pro- 
I)ortional  with  the  increments  of  load.  If  the  latter  definition 
was  accepted,  then  the  elastic  limit  of  this  material  would  be 
considerably  elevated  beyond  the  figures  I  have  stated.  Some 
of  the  test-bars  of  Mr.  Cumnock,  in  which  I  considered  the 
elastic  limit  to  be  45,000  pounds  per  square  inch,  took  12,000 
pounds  per  scjuare  inch  additional  load  to  produce  .003  perma- 
nent set,  in  about  a  foot  length.  The  permanent  set  was  not 
increased  very  materially  until  nearly  58,000  pounds  per  square 
inch  was  reached.  The  ultimate  strength  of  Mr.  Cumnock's 
specimens  was  determined  only  in  three  cases ;  the  elastic  limit, 
in  all  but  two.  The  limit  of  strength  was  found  to  be  from 
93,000  to  a  little  over  94,000  pounds  per  square  inch.     The 


^tal  elongation,  after  fracture,  was  from  14.6  per  cent  to  17.6 
t^  cent,  —  reducing  the  diameters  very  considerably.  The 
■•'s  were  well  drawn  down. 

^t  the  same  time  Mr.  Cumnock  desired  a  test  made  of  a  bar 

«  Nashua  iron,  which  gave  an  elastic  limit  of  25,000  pounds 

f^  Square  inch,  —  about  one-half  that  of  his  steel, — and  an 

^^**iate  strength  of  49,000  pounds,  —  which  was  coincident 

^^    the  elastic  limit  of  his  steel  specimens. 

^^    the  tests  which  have  just  been  completed,  the  first  bar 

"^^^  was  three  inches  in  diameter,  the  total  length  eight  and 

a  Bc^Xf  feet,  —  or  between  the  faces  of  the  dies  used  for  holding 

«®    Specimens  it  was  fifty  inches.     An  untreated  specimen  of 

^*^^Xiary  turned  iron  had  an  elastic  limit  of  21,500  pounds,  and 

^   ViJtimate  strength  of  49,000  pounds  per  square   inch.      A 

^^^'•rolled  specimen  of  the  same  iron  had  an  ultimate  strength 

^  47,500  pounds,  —  2,000  pounds  per  square  inch  less  than 

^^     untreated  specimen ;  but  the  elastic  limit  in  this  case  was 

'^^^d  until  it  coincided  with  the  ultimate  strength.     A  bar  of 

^l^'^e-inch   Bessemer  steel  showed  an  elastic  limit  of  40,000 

pov^nds  per  square  inch,  and  an  ultimate  strength  of  66,700 ; 

w^^,  as  was  the  case  with  the  cold-rolled  iron,  the  steel  had  its 

ela^^tic  limit  raised  by  cold-rolling  until  it  was  coincident  with 

^^   other.     In  each  of  these  cases  the  ultimate  strength  was 

wdvced  about  four  per  cent.     The  elastic  limit  really  fixes  the 

pratctical  limit  of  the  value  of  the  material,  for  ordinary  purr 

pc>»€8;  and   that  is  increased   by  the   process   of  cold-rolling 

about  one  hundred  and  twenty  per  cent.    A  bar  of  four-inch 

torned  iron  has  been  tested,  and  another  bar  of  the  same  is 

*t  the  present  time  in  the  testing-machine,  having  been  loaded 

^^th  40,000  pounds  per  square  inch.     The  resilience,  or  shock- 

'^^ifiting  power,  of  the  metal  is  increased  in  about  the  same 

^tio  that  the  elastic  limit  is  raised,  with  the  cold-rolled  shaft- 

"^8-      Professor  Thurston,  in   the  experiments  he  made  with 

^id-rolled  metal,  at  the  Stevens  Institute,  and  some  made  at 

"^^burgh,  found  the  ultimate  strength  of  cold-rolled  iron  to 

^    from    64,000    to    above  70,000    pounds   per   square   inch. 

^-hose  results  have   not  been  verified  by  tests  at  Watertown, 

^^e  ultimate  strength  of  the  shafting  at  Watertown  was  less 

^th  the  cold-rolled  bars  than  with  the  untreated.     The  elastic 

limit  which  was  found  at  Watertown  corresponds  very  closely 

with  the  results  which  Professor  Thurston  found.    The  bar  of 
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four-inch  iron  which  is  now  in  the  testing-machine  will  require 
but  a  short  time  to  break  it,  and  it  will  illustrate  the  action  of 
the  testing-machine  very  well.  I  will  extend  a  cordial  invitar 
tion  to  any  raembei-s  of  the  Association  who  may  feel  disposed 
and  be  able,  to  come  out  to  the  Arsenal,  either  this  afternoon  or 
to-morrow  forenoon,  and  make  an  examination  of  the  testing- 
machine,  and  witness  the  testing  of  a  four-inch  bar  of  cold- 
rolled  shafting. 

Mr.  Charles  S.  Lovering.     I  would  like  to  offer  one  sugges- 
tion upon  a  matter  which,  it  seems  to  me,  would  be  of  interest  to 
the  Association.     It  is  upon  the  matter  of  statistics,  as  regards  the 
cotton  crop.     It  is  something  that  interests  every  manufacturer 
in  New  England.     It  is  safe  to  say,  that,  during  the  last  winter 
and  spring,  the  manufacturers  of  New  England  have  paid  from 
half  a  cent  to  a  cent  per  pound,  at  least,  more  than  they  ought 
to  have  paid  for  their  cotton,  in  view  of  to-day's  condition  of  the 
subject.     Now,  what  I  want  to  say  is  this:  When  a  treasurer 
goes  into  the  market  to  buy  his  cotton,  he  is  subject  to  all  sort» 
of  estimates  that  have  been  made  as  to  what  the  cotton  crop 
is  to  be ;  and  he  is  at  once  the  subject,  or  the  victim,  of.  an  in-* 
competent  agricultural  bureau  at  Washington,  which  is  main^ 
tained  only  to  support  a  lot  of  political  bummera  ;  or  he  mnst 
take  the  other  horn  of  the  dilemma,  and  receive  the  report  of 
the  Cotton  Exchange,  which  is  made  up  solely  with  reference 
to   different  opinions  there,  and  for  purposes   of  speculation. 
Now,  what  I  want   to  come  at  is  just   this:    It  would   seem 
desirable,  if  possible,  to  effect  some  reform  in  the  Agricultural 
Bureau,  at  least  that  part  of  it  which  relates  to  the  statistics 
upon  cotton.     Now  we  are  on  the  eve  of  a  very  accurate  .census, 
probably  the  most^  accurate  ever  taken.     It  would  be  a  pity  if 
we  could  not,  from  these  data,  be  able,  by  another  season,  to  get 
at  some  accurate  estimate  of  the  cotton  crop.     Of  course,  you 
may  say  it  is  all  a  matter  of  guess;   and  I  have,   wkhin  a 
few  days,  in  correspondence  with  Mr.  Walker,  the  chief  of  the 
Bureau,  learned  the  miserable   method  adopted  there   by  the 
Agricultural  Bureau  to  obtain  the  statistics.     It  is  the  merest 
film  of  guess-work  ever  thought  of.     I  learned  from  him  that 
it  is  possible  for  us  to  do  better  than  has  been  done ;  and  if  we 
were  in  England,  or  if  this  were  an  English  association,  I  have 
no  question  that  it  would  put  forth  every  effort  to  secure  afk 
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accurate  estimate  of  the  crop.  To-day,  you  may  say,  the  best 
estimates  we  get  are  those  that  we  get  from  individuals.  So 
they  are.  In  looking  over  the  estimate  of  "  The  Financial 
Chronicle,"  you  see  at  once  it  refers  to  the  Bureau.  What  I 
would  like  to  have  done  would  be  to  have  this  Association 
clothe  some  committee  with  sufficient  power  to  go  to  that 
Bureau,  and,  if  possible,  effect  a  reform  ;  and,  if  it  be  not  pos- 
sible to  effect  a  reform  there,  to  see  if  it  is  not  possible  to 
establish  some  inexpensive  method  by  which  we  can  know, 
somewhere  nearer  than  we  already  know,  or  have  any  means  of 
knowing,  what  the  cotton  crop  is  to  be.  There  is  much  that 
can  be  said  upon  the  subject.  You  may  say,  after  all  is  said  and 
done,  that  it  is  a  mere  matter  of  guess ;  and  when  the  Agricul- 
tural Bureau  make  such  tremendous  mistakes  as  they  have  done 
last  year,  I  submit  the  subject  for  the  consideration  of  the  As- 
sociation, in  the  hope  that  they  may  see  fit  to  at  least  inquire 
into  the  matter,  and  see  if  some  improvement  cannot  be  made. 

Mr.  Atkinson.  Mr.  Levering  asked  me  to  say  to  you  a 
word :  I  don't  know  as  I  can  add  any  thing  to  what  he  has 
stated.  The  "  official "  statements  of  the  Bureau  of  Agri^ 
culture  have  more  weight,  a  great  deal,  because  they  are 
'* official,"  than  they  deserve.  The  final  "official  statement"  of 
this  year,  after  having  indulged  in  one  guess  of  4,800,000  bales, 
stated  that  the  crop  would  be  5,080,000  bales,  which  was  so 
obviously  incorrect,  that,  at  the  time  of  my  printing  that  chart 
which  I  exhibited  some  time  ago,  I  had  to  add  a  note,  that  "  com- 
mercial estimates  varied  from  ten  to  fifteen  per  cent,  in  excess." 
And  at  that  time  my  estimate,  from  what  I  could  learn,  was, 
that  it  was  not  less  than  from  5,400,000  to  5,500,000  bales.  In 
my  judgment  it  would  be  far  better  for  the  Agricultural  Departs 
ment  to  confine  its  estimates  to  acres  planted,  and  statements 
of  the  weather,  rainfall,  &c.,  leaving  commercial  men  to  make 
the  crop  estimates  in  bales. 

The  more  the  Department  indulges  in  crop  estimates,  the 
more  we  shall  be  misled  if  they  are  regarded  at  all. 

The  Chairman.  Is  it  the  pleasure  of  the  Association  to  take 
any  action  in  regard  to  the  subject  of  obtaining  the  statistics  of 
the  cotton  crop? 

Mr.  LovERiNG.  I  would  move  that  it  be  submitted  to  the 
Board  of  Government,  with  instructions  to  ascertain  if  any 
reform  or  change  can  be  made. 

[The  n^otion  was  adopted.^ 
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Mr.  Atkinson.  These  experiments  at  Watertown  are  rf 
great  interest  and  importance.  I  understand  that  Mr.  Howtri. 
invites  the  members  of  the  Association  to  come  out  the» 
to-morrow,  and  see  one  of  these  tests  made.  I  would  suggeifr^ 
that  he  name  the  hour  at  which  persons  may  leave  the  city 
ari'ive  there  in  season. 

Mr.  Howard.     Half-past  nine  o'clock  is  a  convenient  hoiOr^ 
I  think. 

Mr.  Atkinson.  That  would  be  a  convenient  hour  for  most 
of  the  members.  There  is  a  train  on  the  Boston  and  Albmiy 
road  at  that  time. 

There  are  some  test-pieces  on  the  table,  of  Mr.  Cumnock*! 
draughting,  which  are  for  inspection. 

Mr.  Garland.     I  had  hoped  to  be  here  when  the  matter  of 
tare  was  spoken  of.     I  wanted  to  say  in  regard  to  tare,  —  and  it  ^ 
is  in  connection  also  with  this  subject  that  has  just  been  brought 
up,  —  that  perhaps  the  cotton  crop  would  appear  much  leas  if 
there  was  not  water  mixed  with  the  cotton.     I  had  my  atten- 
tion  called  to  this  subject  somewhat  by  the   remark  of  Mr. 
Atkinson  at  the  last  meeting,  when  he  said  that  the  cotton  ww 
put  out  of  doors  in  rain-storms,  and  put  into  wet  cellars.    I 
have  made  experiments  upon  this  subject,  and  found  this  to  be 
true,  —  that  some  cotton  brought  to  the  mills  loses  in  drying 
ten  per  cent.     If  you  will  take  the  cotton,  and  put  it  into  the 
same  condition  of  climate,  —  sixty-five  per  cent  humidity, — yon 
will  lose  from  two  to  five  per  cent.     Some  that  I  tried  lately 
lost  6.56  per  cent.     Manufacturers  are  losing  two  to  five  per 
cent  of  cotton,  in  consequence  of  the  water  that  is  in  it,  which 
should   not  be  there,  and  does  them  no  good.     How  are  you 
going  to  remedy  this  ?     I  don't  know.     I  hope  this  subject  will 
be  brought  before  the  Association  at  another  time.     I  want  to 
say  another  thing:  that  if  your  cotton  is  not  brought  into  the 
same  climatic  condition  here  as  it  is  where  it  is  raised  in  the 
South,  you  will  also  lose  from  three  to  five  per  cent  in  weight 
of  your  cotton,  and  twenty  to  thirty  per  cent  of  the  strength. 

[The    four   following   pages   are    diagrams  illustrating   Mr, 
Woodbury's  remarks.] 
[Adjourned.] 
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REMARKS  OF  CHARLES  N.  WAITE,  Esq.  (Manchester,  N.H.). 
[Submitted  at  Aasociatioi^  Meeting,  October,  1879.] 

Mr.  President,  —  When  we  lubricate  two  rubbing  surfaces, 
we  substitute  for  the  resistance  of  the  metallic  particles,  the  re- 
sistance which  the  particles  of  oil  give  in  moving  over  each 
other. 

Now,  the  resistance  to  motion  which  the  particles  of  any  oil 
oflfer,  is  known  as  its  viscosity :  hence  we  ought  to  be  able  to 
lay  down  as  a  law  a  priori^  that  the  fluidity  of  an  oil  is  a  perfect 
measure  of  its  lubricating-power,  that  any  thing  which  affects 
the  fluidity  affects  the  lubricating-power  in  just  the  same  de- 
gree.    And  this  has  been  proved  by  actual  experiment. 

The  viscosity  of  oils  at  different  temperatures  was  determined 
by  finding  the  amount  which  would  flow  through  a  given  orifice 
in  one  minute  under  a  constant  head.  The  amount  of  natural 
winter  sperm  which  flows  in  one  minute  at  a  temperature  of  60° 
Fahrenheit  was  taken  as  the  standard. 

Plate  I.  shows  the  variation  at  different  temperatures  in  the 
viscosity  of  the  more  common  lubricating  oils,  as  determined  in 
this  manner. 

At  60**  Fahrenheit,  the  viscosity  of  sperm  being  1.00,  neat€- 
foot  is  3.20 ;  lard,  2.30 ;  olive,  2.18 ;  paraffine,  26°  grav.,  1.23 ; 
paraiBne,  29°  grav.,  1.06.  As  the  temperatui-e  rises,  the  viscosity 
rapidly  decreases ;  neatsfoot  being  most,  and  sperm  least,  affect- 
ed by  variations  in  temperature.  You  will  notice  that  while  at 
60°  Fahrenheit,  sperm  is  twenty  per  cent  thinner  than  the  heavy 
paraffine,  yet  at  100°  it  is  ten  per  cent  thicker,  the  viscosity  of 
the  paraffine  having  diminished  so  much  more  rapidly  than  that 
of  sperm.  At  250°  Fahrenheit  the  oils  are  nearly  all  of  the 
same  degree  of  viscosity. 

Now,  since  the  viscosity  of  all  oils  is  so  sensitive  to  the  influ- 
ence of  heat,  it  becomes  at  once  apparent,  that,  in  order  to  de- 
termine the  lubricating  quality  of  an  oil  by  a  frictional  machine, 
we  must  have  some  method  of  regulating  and  determining  ex- 
actly the  temperature  of  the  film  of  oil  between  the  two  moving 
8urface&»  and  the  trials  must  always  be  made  at  the  same  tem- 


86 

perature.  This  is  best  done  by  making  one  of  the  bearing  plates 
hollow  or  cup-shaped,  and  passing  a  continuous  stream  of  water 
through  it,  in  order  to  carry  off  all  the  heat  generated  by  fric- 
tion. By  this  means  the  temperature  can  be  regulated  at  will, 
and  different  trials  of  the  same  oil  made  at  different  days  do  not 
vary  more  than  one  per  cent. 

The  resistances  of  oils  under  variations  of  temperature  were 
found  to  follow  almost  exactly  the  viscosity  curves  shown  in 
Plate  I.  Plate  II.  shows  the  relation  between  the  viscositv  and 
lubricating-power  of  lard  and  of  light  parafBne  oil.  The  dotted 
curves  are  enlarged  copies  of  the  curves  shown  in  Plate  I.,  while 
the  full  lines  represent  the  readings  on  the  frictional  machine 
at  different  temperatures,  multiplied  by  a  constant.  Neither  the 
readings  on  the  machine  nor  the  viscosities  of  the  oil  were  de- 
termined in  duplicate,  for  want  of  time,  so  that  they  lack  scien- 
tific accuracy,  but  they  are  correct  within  certain  limits.  The 
true  curves  are  probably  regular,  and  their  form  may  be  mathe- 
matically determined. 

Plate  III.  shows  the  relative  value  of  lard,  neatafoot,  heavy 
and  light  parafBne  and  sperm  oils,  as  lubricants.  You  see  that 
they  bear  about  the  same  relation  as  shown  in  Plate  I. 

The  lubricating  value  of  oils  is  affected  by  moisture.  It  af- 
fects mineral  oils  very  little,  making  them  run  heavier  in  the 
bearing.  The  mineral  oils  have  very  little  tendency  to  absorb 
moisture  from  the  atmosphere.  On  the  contrary,  fatty  oils  are 
somewhat  hygroscopic,  and  are  all  strongly  affected  by  the  least 
trace  of  moisture.  The  table  shows  the  effect  of  moisture  on 
on  fatty  oils.  The  resistances  are  the  readings  taken  directly 
from  the  machine,  with  a  speed  of  about  270  feet  per  minute 
and  a  load  of  two  pounds  per  square  inch. 
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Lard. 

TBxr. 

Dry. 

Moiat 

Dry. 

Molnt. 

■ 

Containing 
\%  Water. 

Resistance  in  Ounces. 

Re««li»tancc  in  Oiincej*. 

70° 

80° 
90° 
100° 
110° 
120° 
130° 
140° 

180.0 
164  0 
146.0 
137.0 
127.0 
117.5 
104.5 

127  0 

112  0 

104.0 

94.0 

•72.0 

61.0 

45.3 

415 

168.0 
155.0 
1400 
127.0 
118.0 
108  5 
94.0 

104  0 

157.0 
146  0 

126  0 

1180 

106.5 

98.0 

93  5 

65.5 

.Sperm. 


Dry. 


Moist 


ResifltAnco  in  Oiin<*o*. 


108  0 

1025 

1000 

92.5 

94.6 

83.8 

85.1 

79.0 

78.0 

70.5 

74.7 

66.2 

67.3 

54.0 

60  3 
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The  "  dry  "  oils  were  dried  at  a  temperature  of  120**  Fahren- 
heit for  several  hours ;  the  "  mdist "  oils  were  just  as  they  were 
received  from  the  dealers,  except  in  the  case  of  the  lard  oil  con- 
taining one  per  cent  of  water.  In  this  case  the  water  was  simply 
shaken  into  the  oil,  without  any  alkali  being  used  to  carry  it. 
The  moist  neatsfoot  was  slightly  cloudy  at  low  temperatures ; 
but  the  lard  and  sperm  were  bright  and  clear,  and  would  ordi- 
narily be  called  dry  oils.  Fatty  oils  are  so  sensitive  to  moisture 
that  the  machine  would  run  several  per  cent  lighter,  if  oiled  at 
the  ordinary  temperature  of  the  room,  than  it  would  if  heated 
to  140°  Fahrenheit  before  oiling,  in  order  to  expel  all  moisture 
from  t\\fi  pores  of  the  metal.  All  the  resistances  shown  in  the 
plates  are  with  oils  carefully  dried  as  above. 

It  has  been  generally  believed  that  the  co-eflBcient  of  friction 
of  an  oil  was  the  same  under  all  pressures,  —  that,  if  the  load 
were  doubled,  the  friction  would  be  doubled. 

Experiment  has  shown  that  if  the  rubbing  surface  be  doubled 
while  the  load  per  square  inch  remains  the  same,  the  resistance 
is  double :  if,  however,  the  load  per  Square  inch  be  doubled, 
the  resistance  is  only  increased  from  1.3  to  1.5,  according  to  the 
kind  of  oil  used. 

Plate  IV.  shows  the  effect  of  pressure  on  oils.  The  ordinates 
show  the  resistance  in  ounces  at  100°  Fahrenheit,  ai\d  the  ifbscis- 
88B  show  the  load  in  pounds  per  square  inch.  Starting  with 
paraffine  oil,  .29°  gravity,  you  will  notice  that  the  friction  under 
a  load  of  two  pounds  is  1.29  times  the  friction  under  a  load  of 
one  pound ;  and  the  resistance  increases  in  this  ratio  until  we 
reach  a  load  of  twenty-two  pounds  per  square  inch.  At  this 
point  the  curve  becomes  a  straight  line,  and  the  co-efficient  of 
friction  remains  the  same  for  all  loads.  Are  we  not  justified  in 
saying  that  with  this  oil  we  have  perfect  lubrication  with  any 
load  under  twenty-two  pounds  per  square  inch  ;  that  the  metallic 
surfaces  do  not  come  in  contact;  that  all  the  friction  is  due  to 
the  particles  of  oil  moving  on  each  other;  but  that  above  this 
point  the  metallic  surfaces  actually  come  in  contact,  and  there 
is  more  or  less  wear  on  the  bearings? 

.  Neatsfoot  oil  increases  in  the  ratio  of  1.31 ;  i.e.,  the  friction 
under  a  load  of  two  pounds  per  square  inch  is  1.31  times  the 
friction  under  a  load  of  one  pound.  What  we  may  call  the 
"squeezing  point"  of  the  oil  —  the  point  at  which  the  oil  is 
squeezed  out,  and  the  surfaces  come  in  contact  —  is  not  reached 
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under  eighty-four  pounds  per  square  inch,  the  highest  load 
with  which  the  machine  coidd  be  run.  Nevertheless  the  oil  is 
so  viscous  that  with  any  load  under  seventy-two  pounds  per 
square  inch,  it  requires  more  power  to  overcome  the  friction  of 
the  oil-particles,  than  in  the  case  of  the  imperfect  lubrication 
with  parafiSne  oil,  although  in  the  latter  case  the  wear  on  the 
bearing  surfaces  is  greater. 

Lard  oil  has  a  ratio  of  1.29,  and  the  "squeezing  point"  is 
reached  with  a  load  of  forty  pounds  per  square  inch. 

Sperm  oil  has  a  ratio  of  1.50,  and  the  "  squeezing  point "  is 
about  seventy  pounds  per  square  inch. 

A  survey  of  the  above  data  seems  to  show  that  for  all  press- 
ures under  seventy  pounds  per  square  inch,  a  light  paraffine  oil 
is  the  best  lubricant ;  for,  although  there  is  some  wear  on  the 
bearings,  still  experience  shows  that  it  is  so  slight  as  to  have  no 
practical  importance,  while  the  saving  in  power  required  to 
overcome  the  friction  is  greater  with  a  light  paraflBne  than  with 
any  other  oil.  For  higher  loads  the  best  lubricant  is  a  heavier 
mineral  oil,  although  this  should  never  be  heavier  than  25® 
gravity. 

The  addition  of  tallow,  suet,  or  other  solid  fats,  to  a  mineral 
oil,  is  not  to  be  recommended,  since  this  mixture  is  pressed  out 
from  between  the  bearings  as  readily  as  a  pure  mineral  oil,  and 
being  thicker  and  more  viscid  it  offers  more  resistance  to  the 
power. 

A  few  words  as  to  the  bearing  surfaces  themselves.  It  is  im- 
portant to  have  good  lubricants,  but  it  is  more  important  to 
have  the  bearing  surfaces  in  the  proper  condition. 

If  two  accurately  fitting  surfaces  be  highly  polished,  it  is 
almost  impossible  to  keep  any  kind  of  a  lubricant  between 
them.  A  slight  pressure  squeezes  them  dry,  .and  they  bite 
together  at  once.  It  has  been  impossible  to  determine  the 
exact  pressure  needed  to  bring  the  surfaces  together  under 
these  conditions,  on  account  of  the  diflBculty  of  making  two 
surfaces  to  fit  accurately  with  the  means  at  hand ;  but  it  is  far 
below  what  is  generally  believed  at  present.  If  we  take  a  shaft 
bearing  that  has  been  turned  true,  and  roughen  the  surface 
either  by  draw- filing  or  with  moderately  fine  emery,  Tve  shall 
get  a  surface  which  gives  the  least  resistance  to  motion  when 
lubricated.  A  surfac^e  of  this  kind  under  a  moderate  load  gave 
less  than  one-seventh  as  much  as  a  finely  polished  surface  under 
the  same  conditions. 
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The  explanation  of  this  beeming  paradox  is  this :  When  we 
lubricate  two  moving  surfaces,  we  separate  them  by  a  thin 
cushion  of  oil.  The  metallic  surfaces  do  not  come  in  contact 
with  each  other;  but  if  for  any  reason  they  do  actually  rub, 
it  makes  no  difference  liow  smooth  they  may  be,  they  will  heat. 
Our  whole  care,  then,  is  to  see  that  the  lubricant  is  kept 
between  them ;  and  this  is  best  done  when  they  are  slightly 
rough,  since  in  this  case  we  may  consider  the  load  as  resting  on 
a  number  of  points  or  ridges,  and  each  little  depression  or 
scratch  may  be  considered  as  a  minute  cup  which  carries  oil, 
and  spreads  it  over  the  adjoining  ridges  as  fast  as  they  become 
dry. 


APPENDIX. 


REPORT    ON    TENSILE    TESTS    OF    TURNED    AND 
COLD-ROLLED  IRON  AND  STEEL  SHAFTING 

MANUFACTURED  BY 

JONES    &    LAUGHLINS, 

PITTSBURGH,  PENN. 

The  tests  herewith  submitted  will  illustrate  the  benefits  of  cold- 
rolling  as  applied  to  shafting.  Six  test  pieces  were  prepared,  forming 
three  sets  of  experiments,  in  each  of  which  there  is  one  bar  of  turned 
and  one  bar  of  cold-rolled  shafting  of  the  same  metal  and  size.  The 
effect  of  cold-rolling,  therefore,  is  clearl}'  indicated,  and  by  direct  com- 
parison the  value  of  the  process  maj^  be  shown.  These  bars  are 
believed  to  be  larger  than  any  cold-rolled  specimens  heretofore  tested. 
The  importance  of  testing  full-sized  specimens  can  be  best  appre- 
ciated when  we  consider  the  fact  that  the  test  of  small  samples  does 
not  in  all  cases  coiTcctly  indicate  the  true  strength  of  the  metal. 
To  overcome  expected  difficulties  in  securing  the  test  pieces  to  the 
testing-machine,  they  were  provided  with  eyes  at  the  ends,  through 
which  pins  were  passed ;  and,  furthermore,  the  bars  were  held  by 
friction  dies,  leaving  a  clear  length  between  the  faces  of  the  dies 
of  fifty  inches. 

It  was  not  considered  feasible  to  weld  on  heads  to  cold-rolled  bars 
that  would  not  fracture  at  the  welds  if  held  by  pins  alone.  The 
above  method  of  holding  proved  successful  with  five  bars :  the  sixth 
broke  in  the  e3*e. 

The  elastic  limit,  which  determines  the  practical  value  of  a  metal, 
by  the  process  of  cold-rolling  is  very  much  elevated :  with  the  three- 
inch  iron  it  is  raised  121  per  cent,  and  with  the  Bessemer  steel  60.7 
per  cent. 

In  addition  to  the  elevation  of  the  elastic  limit,  the  power  of  the 
metal  to  resist  shocks  without  permanent  change  of  form  is  increased 
as  shown  by  the  column  of  elongations  at  elastic  limit.     This  in- 
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crease  of  resilience  took  place  in  about  the  same  ratio  the  elastic 
limit  was  raised. 

Specimen  C  2  was  strained  in  the  machine  with  40,000  pounds  per 
square  inch,  the  load  released  to  1,000  pounds  per  square  inch,  and 
then  allowed  to  rest  three  daj-s.  At  the  end  of  this  time  it  sustained 
57,220  pounds  per  square  inch,  taking  a  permanent  set  of  onlj'  .019 
of  an  inch  in  twent3'-four  inches  in  length.  The  bar  then  broke  in 
the  eye,  leaving  the  ultimate  strength  of  the  bar  still  undetermined. 

It  has  been  shown  by  earlier  experiments  that  the  elastic  limit  and 
ultimate  strength  both  could  be  raised  by  applying  a  strain  to  a  speci- 
men in  excess  of  the  elastic  limit  and  allowing  the  bar  to  rest. 

This  may  be  an  explanation  why  the  last  bar  should  give  results 
not  in  conformity  with  the  other  bars,  it  having  been  previously 
strained  above  the  original  elastic  limit  of  the  metal. 

Respectfully  submitted. 

James  £.  Howard. 

Watertown  Arsenal,  April  27, 1880. 
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UNTTY  OF  THE  COTTON  KINGDOM. 

[Article  read  before  the  March  meeting  of  the  Mlssiasippl  Vallej  Cotton  Planten' 
Aflsociation,  aod  to  be  sabmitted  to  the  Annual  Meeting  in  May.] 

Boston,  March  29,  1880. 
F.  C.  MoREHEAD,  EsQ^  President. 

Dear  Sir,  —  As  the  planting  interest  is  the  foandation  of  the  cot- 
ton kingdom,  a  kingdom  that  ought  to  be  a  unit,  I  beg  to  submit 
through  3'ou  to  the  Mississippi  Valley  Cotton  Planters'  Association, 
over  which  jou  preside,  the  following  suggestions,  which  you  are  at 
liberty  to  make  use  of  if  you  think  them  of  sufficient  importance : 

The  question  of  the  right  method  of  preparing  cotton  should  take 
the  lead.  It  is  a  maxim  with  cotton  manufacturers,  that  ^^  cotton  well 
carded  is  half  spun,"  and  so  it  may  also  be  that  ^'  cotton  well  ginned 
is  half  carded.*' 

In  respect  to  this  subject,  I  start  with  this  assertion  that  the  saw 
gin,  of  whatever  make,-is  a  barbarous  or  semi-barbaroos  machine,  unfit 
to  be  used. 

If  a  consideration  be  given  to  the  form  and  structure  of  the  cotton 
fibre,  this  will  become  obvious  to  ever}'  one. 

The  fibre  of  cotton  in  an  immature  state  is  a  cylinder  containing 
sap,  fastened  at  one  end  to  the  seed,  and  pointed  at  the  other  end. 
When  it  approaches  maturity  the  sap  is  absorbed,  the  cylinder  col- 
lapses longitudinally,  and  takes  a  twisted  or  spiral  form,  and  then  it 
bursts  the  boll.  When  mature  it  is  like  a  twisted  ribbon  or  shaving, 
a  little  thicker  at  the  edges  than  in  the  centre,  and  pointed  at  the  end. 
The  fibres  adhere  to  each  other  because  the  convolutions  interlock, 
and  not  because  of  any  barb  or  beard.  A  very  common  impression 
exists  that  there  is  such  a  barb  or  hook  on  the  fibres,  but  this  is  an 
error. 

Now,  it  must  be  apparent  that  to  draw  such  a  delicate  fibre  between 
wires,  by  means  of  the  teeth  of  a  saw,  must  impair  the  elasticit}'  and 
form  f)f  the  fibre.  It  certainly  does  injure  it,  sometimes  ver}'  greatly, 
and  there  can  be  no  way  of  avoiding  tliis  difficulty  with  the  use  of  the 
saw  :  it  is  inherent  in  the  nature  of  the  gin  itself,  whose  only  merit  is 
the  quantity  of  work  that  it  will  do,  and  the  rough  trcAtment  the 
machine  itself  will  endure  without  being  rendered  absolutel}'  useless. 

1  therefore  suggest  as  the  subject  of  importance: — 

1.    Imp  rove  me  nts  in' (finning. 

In  this  couuection  I  beg  to  advise  a  special  investigation  of  the 
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roller  gin  of  Messrs.  Flatt  Brolbers  &  Co.,  of  Oldham,  Eng.,  whose 
machine  I  have  reason  to  believe  has  been  made  capable  of  jielding 
quantity  equal  to-  the  saw  gin  in  proportion  to  the  power  and  labor 
applied,  and  delivering  the  fibre  in  better  condition  than  an}*  saw  gin 
can  be  made  to  do ;  and  also  the  roller  gin  of  Dobson  <&  Barlow  of 
England. 

2.   Trash-cleaners. 

Second  in  importance  to  the  right  mode  of  ginning  is  the  removal 
of  trash  from  the  fibre. 

In  the  long  run  it  cannot  be  profitable  to  sell  dirty  cotton  if  it  can 
be  made  clean  before  it  leaved  the  place  of  pro<liiction.  It  is  often 
alleged  that  it  does  not  pay  to  make  clean  cotton,  bat  the  producers 
may. rest  assured  that  the  time  to  sell  trash  for  cotton  has  gone  by,  and 
that  quality  will  now  tell. 

In  these  days  of  close  economj-,  when  the  profit  of  every  business 
depends  on  the  most  minute  savings  at  every  point,  the  man  who 
makes  the  best  and  cleanest  cotton  will  surely  get  the  highest  price, 
and  one  that  will  pay  for  the  care  used.  Hence  the  simplest  and 
readiest  methods  of  removing  dust,  leaf,  and  other  trash,  become  of 
vital  importance.  One  machine  has  been  brought  to  the  attention  of 
Northern  manufacturers,  whieli  seems  to  be  based  upon  a  true  principle, 
to  wit :  that  the  time  to  remove  dirt  from  the  fibre  is  before  the  cotton 
is  ginned,  and  not  after.  If  seed-cotton  is  subjected  to  the  action  of 
a  beater  before  the  fibre  is  detached,  the  weight  of  the  seed  is  sufficient 
to  carry  the  fibre  awa}-  from  the  light  particles  of  dust,  leaf,  and  other 
trash,  which  fall  behind.  This  we  understand  to  be  the  principle  of 
the  '^  Ralston  Cotton  Cleaner,*'  now  in  use  in  the  neighborhood  of 
Brenham,  Tex.,  and  elsewhere. 

I  therefore  suggest  the  subject  of  trash-cleaners,  and  I  beg  to  state 
that  there  is  no  branch  of  the  cotton  manufacture  more  important  than 
the  treatment  of  the  fibre,  from  the  picking  to  the  bailing  inclusive, 
none  in  which  there  is  so  much  waste  and  bad  work  caused  by  unsuit- 
able machinery,  and  none  in  which  there  is  so  great  a  chance  for  for- 
tunes to  be  made  in  new  inventions  and  their  application. 

We  have  secured  almost  an  absolute  control  of  the  production  of 
cotton,  and  in  order  to  make  this  control  complete  and  permanent  we 
need  to  apply  every  possible  metho  I  of  improvement. 

In  this  connection  it  may  be  added  that  in  the  long  run  the  man  who 
treats  his  cotton  as  carefuU}*  as  he  would  a  bale  of  cotton  cloth,  who 
packs  it  in  the  half  or  quarter  bales,  wired  and  covered  with  light  bur- 
lap, will  make  the  most  money.  Such  metliod  would  imply  smaller 
and  more  compact  presses  on  the  farms,  with  easier  handling,  more 
careful  storage,  and  protection  of  cotton  in  thf)  bale,  easier  loading 
and  unloading,  and  therefore  chea[>er  transportation. 
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I  trust  it  may  not  be  considered  presamptiioiis  in  one  who  only 
knows  the  growth  of  cotton  from  observation  and  not  from  any  prac- 
tical experience,  to  say  that  few  of  the  cotton-growers  appear  to  have 
a  true  appreciation  of  the  value  of  cotton-seed,  or  of  the  right  method 
of  using  it,  and  it  may  not  be  officious  for  me  to  call  attention  to  the 
details  of  this  question. 

In  1861,  writing  upon  the  subject  of  ^^  Cheap  Cotton  by  Free 
Labor,''  I  said  that  if  a  variety  of  the  cotton-plant  could  be  found  that 
would  grow  in  a  northern  climate,  producing  only  seed,  but  without 
fibre,  it  would  be  one  of  the  most  valuable  northern  crops.  The  prep- 
ress made  in  the  use  of  seed  in  late  years  has  fully  confirmed  me  in 
this  conviction. 

The  full  value  of  the  seed  appears  to  be  even  yet  but  little  under- 
stood. The  fibre  of  the  cotton  takes  almost  nothing  from  the  soil :  it  is 
chiefly  carbon ;  but  the  seed  belonging  to  each  bale  takes  from  the 
soil  nearly  fifty  pounds  of  mineral  element,  chicfiy  phosphates  of  lime 
and  potash.  If  this  were  properly  treated,  the  cotton-field  would 
become  richer  every  3ear.  Tht  hull  and  kernel  would  be  separated, 
the  hull  used  for  tanning  or  for  paper-stock,  probably  for  the  latter 
purpose,  as  it  is  easily  converted  into  most  excellent  pulp. 

The  oil  would  be  extracted  from  the  keruel,  and  the  meal  would  be 
fed  to  sheep  folded  upon  the  cotton -field  ;  thus  the  crop  of  cotton  would 
be  increased,  as  the  manure  from  animals  fed  on  cotton-seed  meal  or 
hulls  is  richer  than  any  other,  and  the  wool-clip  would  be  added.  If 
the  hulls  are  not  too  valuable  for  other  purposes,  they  either  should  be 
^ei\  to  stock  separately  or  be  ground  with  the  cotton-seed  meal,  as  much 
of  the  mineral  elements  drawn  from  the  soil  is  in  the  hull  as  well  as  in 
the  kernel. 

Th(?  spiked  wire  fence  now  gives  a  cheap  and  easy  method  of 
enclosing  land  ;  a  small  interest  given  to  the  colored  laborers  who  care 
for  the  sheep  will  protect  them  ;  and,  as  dogs  prefer  dead  meat  to  live 
mutton,  a  few  bits  of  coarse  meat,  previoasl}'  treated  with  a  little 
strychnine,  soon  causes  dogs  to  become  indisposed  to  eat  mutton. 
The  barbed  wire  fence  is  now  made  dog-proof,  and  four  hundred 
acres  can  be  surrounded  by  it  and  divided  by  it  into  four  fields  of  a 
hundred  acres  each  at  a  cost  of  less  than  one  thousand  dollars. 

The  latest  treatment  of  cotton-seed  kernel  is  to  leach  it  with  naph- 
tha, by  which  method  ten  to  fifteen  per  cent  more  oil  is  extracted  than 
ean  he  had  by  pressing ;  the  naphtha  is  distilled  off  to  be  used  again, 
and  the  kernel  is  then  treated  with  superheated  steam,  which  leaves 
It  a  perfeedy  dry,  sweet,  nutritious,  and  digestible  food  for  animals. 
ll  is  alleged  that  in  France  methods  have  been  discovered  for  procur- 
ing a  valuable  blue  dyestuff  from  cotton-seed. 
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The  right  treatment  of  cotton-seed  and  its  products  may  well  pre- 
cede attempts  to  manufacture  cotton  goods  in  the  cotton  states.  It  is 
a  branch  of  work  only  just  begun ;  and  an  enormous  expenditure  now 
made  for  the  purpose  of  commercial  fertilizers  may  be  saved  if  this 
great  source  of  wealth  be  converted  to  its  true  use. 

Until  the  hulls  of  cotton-seed  are  proved  to  be  too  valuable  for 
such  a  purpose,  the  most  suitable  use  of  them  would  be  as  feed  for 
stock.  They  contain  a  large  portion  of  the  mineral  element  drawn 
fVom  the  soil.  Cattle  eat  them  with  avidity,  and  if  the  lint  is  proper- 
ly removed  they  are  more  fit  to  mix  with  cotton-seed  meal  than  either 
cut  hay  or  chopped  straw. 

At  the  price  at  which  I  have  been  informed  that  hulls  can  be 
bought,  they  would  paj'  well  to  move  a  considerable  distance  for  feed 
for  stock,  and  the  manure  from  cattle  or  sheep  fed  upon  them  would 
be  as  rich  as  from  cotton-seed  meal.  Cotton-seed  hulls  are  also  said 
to  be  the  best  material  for  packing  the  axle-boxes  of  railroad-cars, 
being  cheaper  and  better  than  cotton-thread  waste. 
I  beg  to  suggest  a  fourth  subject :  — 

Hie  rotation  of  cotton  and  wool  husbandry  on  the  same  fields  and 
the  right  use  of  cotton-seed. 

Two  to  three  million  tons  of  material  which  can  be  converted  by 
cheap  and  simple  methods,  with  ver}-  little  waste,  into  rich  and  nutri- 
tions food,  oil,  potash,  soap,  tannic  acid,  and  paper-stock,  constitutes 
by  itself  a  crop  of  vast  utility  and  value ;  and,  at  the  risk  of  being 
considered  rash,  I  venture  to  predict  that  the  time  is  not  far  distant 
when  the  value  of  the  crop  of  cotton-seed  will  be  from  one-half  to 
three-quarters  the  value  of  the  crop  of  cotton-fibre. 

With  such  prizes  within  reach,  and  requiring  but  a  small  invest- 
ment of  capital  compared  to  the  amount  needed  for  the  complex  ma- 
chinery of  the  great  factories  that  come  later,  and  are  more  fit  for  a 
dense  population,  we  are  led  to  the  next  subject  of  importance :  the 
right  construction  and  mechanism  of  the  grn-stand. 

If  the  writer  can  judge  correctly  from  many  indications,  the  present 
construction  of  the  buildings  for  and  the  application  of  power  to 
cotton-gins  leave  room  for  great  improvement. 

The  danger  of  fire  seems  to  be  great ;  and  the  work  done  calls  for 
such  methods  of  construction,  and  such  apparatus  for  the  extinction 
of  fires,  as  have  made  the  opening  and  picking  departments  of  North- 
em  factories  very  safe  and  permanent.  I  beg  to  send  you  a  section 
and  plan  of  a  building  of  suitable  kind,  which  should  be  protected  by 
the  automatic  sprinkler,  b}*  means  of  which  a  fire  lets  on  its  own 
water,  puts  itself  out,  and  sounds  its  own  alarm. 
Subject  five  would  therefore  be  :  — 
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The  right  construction  of  ^in-houses  and  gin-stands^  andth€^ 
of  preventing  fires  therein. 

Lastly,  I  take  the  liberty  of  suggesting  that  a  very  essential  6^ 
ment  in  the  future  prosperity  of  the  cotton-grower  and  the  ootU^ 
manufacturer  is  a  more  intimate  acquaintance  with  each  other. 

The  people  of  this  country  were  divided  for  a  century  into  two  sec- 
tions ;  the  cause  of  the  division  was  slavery.  That  cause  has  been 
removed,  and  the  attempts  of  partisan  leaders  to  keep  up  a  sectional 
division  after  the  removal  of  the  cause  would  only  excite  a  smile  of 
derision  if  it  did  not  make  mischief  for  the  time  being.  The  in- 
capable men  who  now  assume  to-  live  upon  the  dead  issues  of  the 
past  must  soon  give  place  to  greater  men,  who  will  be  the  exponents 
of  the  great  questions  of  the  present. 

These  great  questions  are  the  preservation  of  local  self-government 
(let  me  not  be  misunderstood :  I  do  not  refer  to  the  {>emicioo8 
doctrine  of  State  sovereignt}*,  so  called,  but  to  that  form  of  local  self- 
government  which  finds  its  most  democratic  expression  in  the  town 
meeting  of  New  England),  the  questions  of  State  and  National 
taxation,  the  money  question,  and  all  the  other  great  problems  that 
are  pressing  for  solution  ;  questions  which  affect  all  alike,  without  re- 
gard to  section,  and  which  are  retarded  in  their  settlement  b3'  all 
sectional  agitation. 

Great  industrial  forces  are  working  in  the  South  as  well  as  North ; 
the  whole  structure  of  society  is  changing ;  old  things  have  passed 
away,  new  men  and  new  measures  are  forcing  their  way  to  the  front. 

Men  who  live  in  the  North  need  more  intimate  acquaintance  with 
men  and  things  at  the  South. 

Men  at  the  South  need  to  know  the  methods  of  economy-  that  make 
the  North  rich  and  prosperous,  and  to  learn  that  all  that  we  have 
gained  in  wealth  is  but  the  saving  of  the  waste  that  used  to  be  made 
before  we  were  forced  b}-  necessity  to  devise  the  right  method  of 
saving. 

When  the  cotton-manufacture  is  established  in  the  minds  of  those 
who  control  it  as  one  undertaking,  and  not  two;  when  the  fact  is 
recognized  that  the  most  important  department  of  this  manufacture 
begins  at  the  gin-stand  on  the  Southern  field,  and  that  it  is  one  pro- 
cess until  it  ends  in  the  cloth-room  of  the  Northern  factory  ;  that 
throughout  its  course  it  calls  for  close  acquaintance,  for  skill  of  like 
kind,  and  for  methods  of  saving  that  inure  to  the  proOt  of  each  and 
all,  —  then  all  divisions  of  section  or  interest  in  this  branch  of  in- 
dustry will  disappear,  and,  if  Cotton  be  king  at  all,  he  will  be  king 
over  a  united  kingdom. 

My  last  suggestion,  therefore,  is  that  3'our  annual  meeting  shall 
consider 
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'r'''^ion  of  the  cotton  kingdom^ 

J*^U  send  its  best  representatives  to  our  Northern  department  of 
^^S^om  to  see  what  measures  are  needed  to  secure  a  true  repre- 
'^boD  in  the  government  of  the  nation,  to  the  end  that  the  eoun- 
>f  this  kingdom  shall  no  longer  be  divided. 

Edward  Atkinson. 
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CALL  FOR  MEETING. 


Kbw  England  CkxrroN  Manupaotubsbs'  AssociAnoir, 

Boston,  Oct.  1,  1880. 

Dear  Sir,  —  The  stated  Semi- Annual  Meeting  of  the  Association  will  be 
held  at  the  Massachusetts  Institute  of  Technology,  Boylston  Street,  Boston, 
on  Wednesday,  Oct.  27,  1880,  at  ten  o'clock  a.m.,  with  an  afternoon  ses- 
sion beginning  at  two  o'clock. 

Topics  heretofore  discussed  will  still  be  in  order  if  called  up  by  any  mem- 
ber; and,  in  addition,  the  Board  have  the  pleasure  to  announce  the  follow- 
ing:— 

J.  H.  Sawter,  Esq.,  of  Lowell,  Mass.,  will  present  a  paper  on  the  sub- 
ject of  Carding. 

Walter  E.  Parker,  Esq.,  of  Woonsocket,  R.I.,  will  present  the  topic 
of  the  Combustion  of  Fuel,  with  relation  to  the  use  of  different  sizes  of  coal. 

It  is  hoped  that  members  familiar  with  the  above  subjects  will  pursue  the 
discussions  thus  opened,  giving  the  results  of  their  own  investigations. 

The  Board  request  that  any  members  familiar  with  the  comparative  merits 
of  iron  and  steel  shafting,  will  give  the  results  of  their  use  of  each. 

An  early  and  f ul>  attendance  is  invited. 

By  order  of  the  Board  of  Grovemment. 

AMBROSE  EASTMAN,  Secretary. 


PROCEEDINGS. 


The  stated  semi-annual  meeting  of  the  New  England 
Gotten  Manufacturers'  Association  was  held  at  the  Massa- 
chusetts Institute  of  Technology,  Boston,  on  Wednes<  ay, 
Oct.  27,  1880,  commencing  at  ten  o'clock  a.m. 

Vice-President  William  E.  Goulding,  Esq.,  occupied  the 
chair,  and,  after  calling  the  meeting  to  order,  said  :  — 

The  Chairman.  As  it  is  customary  to  vote  upon  proposi- 
tions for  new  membership  at  this  point,  I  would  call  your 
attention,  by  request,  to  the  qualifications  of  membership  in 
this  institution.  This  subject  has  been  talked  of  once  or  twice 
in  the  Board  of  Government,  and  it  is  suggested  that  several  of 
those  who  were  presented  for  membership  did  not  understand 
the  qualifications.  I  will  therefore  read  the  article  which 
defines  those  qualifications  (reads  Art.  8  of  the  By-Laws  as  fol- 
lows) :  — 

Article  8.  Any  person  of  good  moral  character,  who  now  is,  or  here- 
after may  be,  Treasurer,  Agent,  or  Superintendent  of  any  Cotton  Mill,  may 
become  a  member  of  this  Association,  upon  his  signing  the  By-Laws  and 
paying  an  admission  fee  of  Ten  Dollars,  and  an  annual  assessment  not 
exceeding  Ten  Dollars.  After  the  first  meeting  of  the  Association,  and  at 
any  regular  meeting  thereafter,  new  members  may  be  admitted  upon  the 
nomination  of  any  member,  he  obtaining  a  majority  of  votes  of  the  members 
present.  Any  member  may  withdraw  from  the  Association  at  any  regular 
meeting,  upon  payment  of  all  arrearages,  first  giving  notice  of  his  intention 
so  to  do,  to  the  Secretaiy;  and  any  member  may  be  expelled  for  cause ^  at 
any  regular  meeting,  two-thirds  of  the  members  present  voting  therefor. 

The  Secretary  will  now  read  the  names  of  those  proposed 
for  membership. 

The  following  named  gentlemen  were  then  proposed,  and 
duly  elected  members  of  the  Association :  — 


Alkxajtdck  G.  Bkowv,  Wllfiamiiowii, 
Thomas  C.  Chaxdixk,  Willimantif,  Coda. 
D.  £.  CoxTEKAE,  Gleodalev  S.C. 
F.  S.  Drowk,  Pawtocket,  R.I. 
J.  F.  Haxsox,  MaooD,  Ga. 
Thomas  J.  Leipes,  Cbester,  Peon. 
HcxRT  M.  LoTERnro,  Tanntoii,  Maas. 
Thomas  Mayor,  Proridence,  R.I. 
W.  £.  McCoT,  Angosta,  Ga. 
Charles  S.  Nelsox,  Victoryville,  N.Y. 
Thomas  F.  Pluxkett,  North  Maachester,  Conn. 
Robert  L.  Steele,  Great  Falls,  N.C. 
George  P.  Taylor,  Clinton,  Mass. 

The  followiDg  gentlemen,  on  their  own  request,  were 
granted  leave  to  withdraw  from  the  Association,  having  quali- 
fied themselves  to  do  so  by  compliance  with  the  rules :  A.  R. 
Field,  Lawrence,  Mass. ;  Eben  Wbight,  Boston,  Mass. 

J.  H.  Sawyer,  Elsq.,  of  Lowell,  Mass.,  then  read  the  follow- 
ing paper  on  the  subject  of  "  Carding  "  :  — 


CARDS    AND    CARDING. 

BY   J.    H.    SAWYER,    ESQ.,    LOWELL,    MASS. 

I  SHALL  ask  your  attention,  in  the  following  order,  to  some 
of  the  questions  relating  to  the  subject  of  carding :  — 

1.  The  kind  of  card  to  be  used. 

2.  The  number  of  cards  required. 

8.  The  question  of  double  or  single  carding. 
4.  Some  minor  questions  relating  to  draught,  weight  of  laps, 
and  speeds. 

THB  KIND   OF    CARD  TO   BE  USED. 

Evidently  no  kind  of  card  should  be  used  which  is  incapable 
of  doing  a  class  of  work  suited  to  the  goods  that  are  to  be 
made.  No  advantage  of  cost  of  plant,  economy  of  room,  or 
expense  of  operation,  should  be  allowed  to  outweigh  this  prime 
requirement ;  but  the  question  of  cost  is  of  great  importance, 
and  may  be  conveniently  considered  at  the  outset. 

We  can,  perhaps,  most  readily  approach  this  branch  of  the 
subject  by  estimating  the  outlay  required,  and  the  expense  of 
operation,  in  a  mill  designed  to  produce  a  given  amount  of 
yarn  of  some  medium  number.  As  an  illustration,  we  will 
suppose  that  it  is  desired  to  make  six  thousand  pounds  per  day 
of  No.  25  yam,  for  unbleached  cloth,  and  that  the  kind  of 
card  to  be  used  is  to  be  chosen  from  the  follqwing:  — 

1st,  The  common  American  top-flat  card  with  Wellraan 
stripper.  2d,  The  Foss  &  Pevey  under-flat  card.  3d,  Cards 
combining  flats  with  workers  and  strippers,  and  known  as  union 
or  combination  cards. 

I  do  not  include  the  full  roller-card  in  this  list,  because  I  do 
not  suppose  that  the  quality  of  work  done  by  it  would  compare 
favorably  with  that  done  by  those  named  in  the  list. 

It  is  claimed  by  the  advocates  of  these  various  systems,  that 
the  work  specified  can  be  satisfactorily  done  with  two  hundred 
and  forty  (240)  top-flat  cards,  arranged  for  double  carding,  at 
fifty  pounds  per  day  for  each  pair,  consisting  of  one  breaker  and 
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iHA  aip-Aa  «anfe         fn),800  00 

US  ondsHbfi  cacffe 56,500  00 

IJ3  WbftiiL  rnrnhmaaraL  cawfc      ....  54,50000 

73  FtiigfTHh  cmnhtiiatiBB.  evdn     ....  S2;000  00 


The  daOj  expenaca  of  apaadng;  indadiDg  labor,  eotiiiiitrf 
from  the  beac  data  afi  m j  coouBand,  with  power  at  fifty  doUni 
per  Tear  for  horse-power,  interest  on  the  inTeatment  at  liz  ;* 
cent,  and  repaiis  and  renewals  at  six  per  cent,  would  be  for 

dIO  top^fiai  canb #52  10 


112  Wkitin  cotnbiiwitii»  canfe S8 

72  E^gUah  eombinafiioiL  CArds S7  90 

or  al>ont  eight  and  two-thirds  mills  per  pound  for  the  top4it 
carrLi,  and  about  six  and  one-third  mills  for  each  of  the  otbtf 
kiurls. 

The  cost  of  labor  forms  less  than  thirty  per  cent  of  tk 
entire  cost  per  day  in  any  of  the  preceding  estimates,  and  the 
interest  on  the  investment  and  the  allowance  for  depreciation 
form  in  every  case  more  than  fifty  per  cent;  hence  improf^ 
ments  in  this  class  of  machinery,  which  tend  to  reduce  tbe 
cost  of  the  plant,  are  of  more  importance  than  those  which 
merely  aim  to  lessen  the  cost  of  labor. 

The  relative  importance  of  the  items  forming  the  cost  of 
thcHC  different  systems  is  not  the  same  in  all  cases.  In  some 
(•.HHCH  the  amount  of  room  available  may  be  the  controUio? 
olcmcnt,  in  others  the  cost  of  power  or  labor,  and  in  othen 
the  amount  of  invested  capital.  It  would  be  impo68ibIe«  tt 
thJH  time,  to  consider  all  the  varying  circumstances. 
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The  amount  of  strippings  and  flyings  removed  from  ordinary 
op-flat  cards,  when  arranged  for  double  carding,  is  probably 
ibout  nine  per  cent,  and  from  under-flat  cards  about  seven  per 
cent,  the  chief  dififerenee  being  in  the  amount  of  flyings  from 
wder  the  cylinder.  The  statements  in  regard  to  roller-carding, 
embodied  in  the  report  of  the  meeting  of  this  Association,  held 
in  April,  1877,  show  a  loss  of  from  one  and  one-half  to  three 
per  cent.  The  net  loss  from  waste,  on  any  cards,  is  reduced  by 
the  value  of  that  which  is  removed.  If  the  nine  per  cent  of 
waste,  estimated  as  made  on  top-flat  cards,  can  be  sold  or  used 
80  as  to  be  worth  two-thirds  of  its  cost,  the  net  loss  with  this 
system  will  be  reduced  to  three  per  cent.  The  same  disposition 
of  waste  on  under-flat  cards  would  reduce  the  loss  to  two  and 
one-third  per  cent.  I  have  no  data  respecting  the  waste  on 
combination  cards,  but  I  estimate  the  net  loss  at  not  over  two 
per  cent.  If  we  credit  to  the  roller-card  the  value  of  its  waste, 
the  net  loss  on  tliis  system  will  still  be  not  much  less  than  on 
the  other  systems,  but  the  advantage  of  removing  the  waste  by 
means  of  flats,  where  they  are  used,  will  be  great  in  compari- 
son. Mote  collectors,  many  modifications  of  which  exist,  are 
efficient  devices  for  removing  fine  leaf  from  the  work.  It 
would  seem  that  without  something  of  this  kind  a  large  num- 
ber of  flats  are  necessary  for  securing  clean  work.  I  do  not 
™ow  to  what  extent  they  can  be  substituted  for  flats. 

The  flat  card  is  most  generally  used  in  this  country,  and  on 
*U  grades  of  work.  Roller-cards  are  used  in  England  for 
export  goods,  for  low  numbers  for  the  home  trade,  and  for 
printing  cloths.  Top-flat  cards,  or  combination  cards,  are  used 
in  England  for  fine  numbers  for  the  home  trade. 

We  ought  not  to  shut  our  eyes  to  the  fact  that  systems  of 
^^ing,  which  differ  from  that  most  commonly  approved  in  this 
^untry,  are  claimed  to  do  good  work  at  two-thirds  the  cost  of 
^he  ordinary  method.  If  the  more  expensive  system  is  capable 
^^  saving  its  extra  cost  in  quality  of  stock  used,  or  in  value  of 
^ork  done,  it  will  still  hold  its  own,  but  not  otherwise. 

THE  NUMBER   OF   CARDS   REQUIRED. 

The  amount  of  work  done  per  card  varies  greatly  in  difi*erent 
mills.  The  average  quantities  for  various  numbers  of  yarn, 
lifiing  top-flat  cards,  arranged  for  double  carding,  is  probably 
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about  as  follows  for  each  pair  of  cards,   consisting  of  one 
breaker  and  one  finisher :  — 

pomrDs. 

No.  14 *  .  .         .65 

16 60 

20 54 

25 50 

30 45 

36 40 

42 38 

60 35 


It  is  an  interesting  coincidence  that  these  quantities  corre- 
spond very  nearly  with  the  quotients  obtained  by  dividing  240 
by  the  square  roots  of  the  numbers  of  yam ;  or,  in  other  words, 
they  vary  inversely  as  the  square  roots  of  the  numbers. 

In  the  following  table  the  first  column  contains  numbers  of 
yarn,  the  second  the  square  roots  of  the  numbers,  the  third  the 
quotients  obtained  by  dividing  240  by  the  square  roots  of  the 
numbers,  and  the  last  column  the  quantities  ordinarily  carded 
on  top-flat  cards  arranged  for  double  carding:  —  . 


NuMBBxa  or  Tabit. 

• 

Sqnare  roots  of  num- 
bers of  yam. 

240  dlTlded  bj  the 
square    roots    of 
the    nombers   of 
yam. 

Qnantlttos  ordinarily 
carded    on  top-flat 
cards  arransed  for 
doable  carding. 

14 

3.74 

64.0 

65. 

16 

4.00 

60.0 

60. 

20 

4.47 

53  6 

54. 

25 

5.00 

48.0 

50. 

30 

5.48 

43.8 

45. 

86 

6.00 

400 

40. 

42 

6.48 

37.0 

38. 

50 

7.07 

33.9 

35. 

It  will  be  seen  that  the  numbers  in  the  last  two  columns  sub- 
stantially agree.  Extending  this  rule  to  higher  numbers,  and 
substituting  one  process  of  carding,  followed  by  combing,  in 
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place  of  double  carding,  we  should  have  as  the  proportionate 
amounts  :  — 

30  pounds  for No.    64 

27   **    ** .  **   81 

24   **    »* *•  100 

20   **    ** *»  150 

17   **    ** **  200 

I  suppose  that  we  cannot  explain  this  rule  on  any  mathe- 
matical principle,  but  that  its  coincidence  with  the  average 
practice  is  due  to  the  obvious  propriety  of  decreasing  the 
amounts  carded  less  rapidly  than  the  reduction  in  the  weight  of 
the  yarn. 

It  is  obviously  less  expensive  for  a  mill,  having  a  given  num- 
ber of  spindles  on  fine  yarns,  to  decrease  the  quantity  done 
per  card  a  given  percentage  below  the  quantities  which  have 
been  named,  than  for  a  mill  on  coarse  yarns  to  make  a  similar 
percentage  of  reduction.  For  example,  suppose  a  mill  of  forty 
thousand  spindles,  on  No.  13  yarn,  were  to  decrease  the  work 
done  per  card  by  ten  per  cent  below  the  amount  given  in  the 
table,  there  would  be  required  an  addition  of  about  thirty  cards, 
while  a  milf  of  the  same  number  of  spindles  on  No.  50  yarn 
could  make  a  corresponding  reduction  of  ten  per  cent  by 
adding  only  eight  cards.  For  this  reason,  the  tendency  to 
overcrowd  on  coarse  work  is  much  greater  than  on  fine  work, 
not  only  in  arranging  new  mills,  but  in  adding  spindles  and 
looms  in  those  already  established. 

DOUBLE  OR   SINGLE   CABDING. 

The  proper  way  to  approach  this  branch  of  the  subject  is  to 
consider  which  system  will,  with  a  given  number  of  cards  of  a 
given  kind,  produce  the  best  result.  We  ought  not  to  compare 
eighty  cards  arranged  on  one  system  with  one  hundred  of  the 
same  kind  arranged  on  the  other.  We  shall  simplify  the  dis- 
cussion, if,  for  the  present,  we  confine  our  attention  to  the 
ordinary  thirty-six  inch  top-flat  card.  With  one  hundred  cards, 
on  which  it  is  required  to  produce  twenty-five  hundred  pounds 
per  day,  shall  we  put  twenty-five  pounds  through  each  card,  or 
shall  we  divide  the  cards  into  breakers  and  finishers,  and  put 
fifty  pounds  through  each  ? 

The  cost  of  labor  in  the  card-room  will  probably  be  less  with 
the  single  than  with  the  double  system,  but  the  only  legitimate 
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tama^  will  be  tht  ecMt  of  mairiny  dbe  laps  cm  At  hpWid.  and 

of  transpoirtin^  them  &r>fii  the  breaker  to  the  finisher  card&. 
This  labor  eaa  be  done  far  le^  thaa  half  a  mill  a  pooiuL  OKxe 
or  le»  of  which  will  be  o&et  bj  the  adTantage  of  greater 
crmeentration  of  railwaT-faeads  oq  the  donUe  ^rstem.  A 
greater  na^ring  thao  thi^  :iomeCime:s  appears  to  reHiIt  from  the 
nin^^  proce«,  when,  as  compared  with  the  doable  srstenu  fewer 
cardi  are  a^ed,  and  a  le^  namber  of  grindersw  strippers,  Jcc^ 
are  employed,  bat  such  a  saTing  does  not  result  from  the  system 
employed,  but  from  the  diminatioo  in  number  of  cards  Bsed. 

More  end.s  will  be  united  at  the  railway-head,  to  form  a  slirer 
of  a  giren  weight,  with  the  ^ngie  than  with  the  doable  process. 
If  the  weight  of  slirer  taken  from  the  doffer  were  red  need  in 
proportion  to  the  amount  carded,  the  namber  would  be  doubled. 
It  is,  however,  impracticable  to  make  the  eard-&liTer  hold 
together  if  greatly  reduced  in  weight,  and  the  reduction  in 
prrxluct  is  obtained  partly  by  reducing  the  wei^t  of  the  sliver, 
and  partly  by  reducing  the  speed  of  the  doffer.  The  number 
of  ends  to  each  railway-head  is  therefore,  with  a  given  kind  of 
carrl,  usually  somewhat  larger  for  the  single  than  for  the  double 
process,  and  the  stopping  of  one  card  in  a  section  is  a  le^  evil 
in  the  former  than  in  the  latter  system. 

The  carding  action  between  the  teeth  of  the  card  is  probably 
better  with  a  thin  sheet  in  single,  than  with  a  thick  sheet  in 
doul^le,  carding,  and  it  is  probably  true  that  the  wear  and  tear 
of  card-clotliing  will  be  less  in  the  single  than  in  the  double 

J^rOCCHH. 

An  evil,  the  magnitude  of  which  depends  on  the  amount  of 
care  used  in  keeping  the  slivers  in  the  breaker  railway-troughs 
Ko  distributed  as  to  make  a  sheet  of  uniform  thickness,  results 
from  the  double  process.  So  far  as  the  action  of  the  card  is 
concerned,  it  is  a  greater  evil  to  feed  it  with  a  striped  lap,  such 
as  will  1)0  made  when  the  ends  from  the  breaker  cards  are  not 
pr(il)erly  diHtrihuted  in  the  troughs,  than  from  a  lap  which  varies 
in  iliicjknoHH  in  spots  and  irregularly,  as  the  laps  from  pickers 
are  lial)le  to  do.  When  a  striped  lap  is  fed  to  a  card,  the  limit 
of  ^ood  work  is  the  amount  that  can  be  done  where  the  lap  is 
tliickiist,  and  not  the  average  weight  of  the  lap.  The  cylinder 
and  t<»ps  of  a  card  which  has  been  fed  with  a  striped  lap  soon 
become  loaded  in  stripes,  and,  if  the  irregularity  is  great,  nits 
will  be  formed  at  the  thick  places,  and  the  teeth  will  be  so 


heavily  filled  as  to  prevent  them  from  performing  the  oflSce  for 
~   which  they  are  intended. 

It  is  generally  admitted  that  stronger  yarn  is  made  by  the 
nngle  than  the  double  process.  Such  a  result  may  possibly  be 
due  to  the  lesser  number  of  teeth  which  act  upon  the  fibres  of 

-  cotton  iu  the  single  than  in  the  double  process.     The  number 
of  teeth  which  act  upon  a  fibre  in  its  passage  through  the  card 

*     does' not  depend  on  the  amount  carded  in  pounds,  but  upon 
the  area  of  carding-surface,  and  the  number  of  times  that  the 

-  fibres  pass  by  it.      Increasing  the  number  of  teeth  doubtless 
increases  the  breaking  and  tearing  of  the  fibres,  as  well  as  elon- 

- ,    gates  their  natural  spirals.     The  fibres  are  probably  elongated 

Ml  the  carding  process  much  as  a  shaving  is  lengthened   by 

pnlling  on  its  two  ends;  in  which  operation  we  do  not  reduce  the 

";    number  of  twists  in  the  entire  shaving,  but  we  do  reduce  the 

j    number  per  inch.     Many  who  admit  that  single-carded  yarn  is 

f     8tronger  than  double-carded,  will  still  say  that  the  latter  will 

^n  better  in  the  weaving-room.     I  am  not  aware  that  experi- 

Dients  have  been  made  in  which  all  disturbing  causes  have  been 

removed,  so  s^  to  conclusively  settle  this  question  of  strength. 

Better  mixing  of  staple  is  secured  by  the  double  than  the 

^^^gle  process ;  and  it  is  not  a  sufficient  answer  to  the  objection 

to  single  carding,  on  this  account,  to  say  that  the  required  mix- 

*°S  can  be  secured  at  the  drawing-frame,  or  at  the  picker :  the 

''^hI  question  is,  what  is  the  best  that  can  be  done  by  the  cards  ? 

A  probable  greater  uniformity  of  linear  weight  of  sliver  from 

^*^6  railway-head  can  be  secured  by  the  double  than  by  the 

®^gle  system ;  for  although,  as  has  been  previously  stated,  a  less 

^Umber  of  strands  will  usually  be  united  in  the  former  than  in 

^te  latter  process,  it  is  probable  that  the  advantages  of  using  a 

l^p  on  the  finisher  cards  made  from  a  large  number  of  breaker 

^^^d-slivers,  will   over-balance   the  advantages  resulting   from 

^ore  strands  in  the  railway-trough. 

The  fibres  will  be  passed  between  a  greater  number  of  teeth 
^^  double  than  in  single  carding,  and  reducing  the  amount  put 
through  the  card  will  not  offset  the  advantage  gained  by  in- 
^^easing  the   carding-surface.     The  double  system  affords  an 
opportunity  not  offered  by  the  single  system  for  correcting  im- 
perfections in  the  work  which  arise  from  faults  in  the  condition 
^f  the  cards.     More  strippings  will  be  made  on  the  double  than 
the  single  process;  but  the  former  system  divides  the  waste  into 
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DBAUQHT  IN  CARDS. 

Ko  Bach  law  as  that  which  limits  the  amoont  of  draught 

, .  Ijetween  the  rolls  of  a  drawing  or  spinning  frame  prevents  the 

J  fttployment   of  large  draughts  on   cards.     Drawing   between 

^  Odls  is  an  unevening  process  ;  we  employ  it  as  the  best  known 

/  IMtns  of  reducing   the   size  of  the  sliver,  and  of  getting  the 

: ;  flbes  straight  and  parallel.     The  sliver  produced  by  drawing- 

loUs  can  be  more  uniform  in  size  than  that  with  which  the  rolls 

WOBopplied  only  when  doubling  occurs  in  connection  with  the 

drawing.    Experience  has  shown  that  large  draughts  between 

lollfl  are  impracticable  on  account  of  this  tendency  to  uneven- 

11688 ;  but  the  only  limit  to  the  amount  of  draught  on  cards  is 

that  which  is  fixed  on  one  side  by  the  weight  of  the  lap  that 

can  be  advantageously  used,  and  on  the  other  by  the  weight  of 

the  sliver  that  can  be  conveniently  handled. 

Picker-laps  vary  from  about  eight  to  fourteen  ounces  per 
y*rd,  and  the  slivers,  from  dofifers,  from  forty  to  one  hundred 
g'^wis  per  yard,  with  occasional  exceptions  on  either  side.  The 
heavier  lap,  if  made  into  the  lighter  sliver,  would  require  a 
draught  of  one  hundred  and  fifty-three,  and  the  lighter  lap,  if 
niade  into  the  heavier  sliver,  a  draught  of  thirty-five. 

I^  is  claimed  that  a  thick  lap  fed  slowly  is  better  than  a  thin 
lap  fed  rapidly,  because  the  fibres  in  a  thick  lap  will  receive  a 
greater  number  of  blows  from  the  teeth  in  the  cylinder  than 
tlose  in  a  thin  sheet ;  but  the  weight  of  the  lap  is  limited  by 
*he  capacity  of  the  perforated  cylinders  of  the  picker  to  collect 
^^  even  sheet,  and  by  the  capacity  of  the  feed-rolls  of  the  card 
^  80  hold  the  lap  as  to  prevent  its  being  drawn  into  the  card  in 
Dunches.  The  most  common  weight  of  picker-lap  is  about  ten 
ounces  per  yard.  The  draught  on  cards,  when  united  by  rail- 
^^^%  chiefly  depends  on  the  number  that  are  so  united.  On 
"Weaker  cards  it  is  generally  about  equal  to  the  doublings ;  but 
*he  Weight  of  lap  made  at  the  lap-head  is  somewhat  lighter  than 
^^  picker-lap,  on  account  of  the  strippings,  &c.,  in  the  card. 

On  single  carding,  and  on  finisher  cards  used  in  double  c<ard- 
^%y  the  draught  further  depends  on  the  weight  of  sliver  which 
^^  is  desired  to  make  at  the  railway-heads.  With  a  nine-ounce 
^*P  and  a  draught  of  seventy-eight  on  the  card,  the  sliver  will 
^eigh  forty-eight  grains  per  yard,  and  this,  with  ten  cards 
United  in  a  section,  and  a  draught  of  four  and  one-half  in  the 
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railway-head,  will  give  a  railway-eliyer  weighing  about  one  hun- 
dred and  six  grains  per  yard.  Other  things  being  equal,  a 
large  draught  on  the  card  requires  a  high  speed  of  dofifer,  and 
produces  a  light  sliver  from  the  dofifer. 

The  carding  action  between  the  cylinder  and  dofifer  is  doubt- 
less more  efiScient  with  a  light  than  with  a  heavy  sliver ;  but  with 
shortHstapled  cotton,  the  sheet  will  not  hold  together  if  greatly 
reduced  in  weight.  A  high  speed  of  doffer  makes  a  corre- 
spondingly high  speed  of  railway-rolls  necessary,  but  here,  also, 
a  high  speed  is  better  than  a  heavy  sliver.  It  is  probably 
better  to  run  the  front  rolls  of  railway-heads  five  hundred 
revolutions  per  minute  with  a  sliver  weighing  one  hundred 
grains  per  yard,  than  to  run  them  at  four  hundred  revolutions 
with  a  sliver  weighing  one  hundred  and  twenty-five  grains  per 
yard. 

SPEED  OF  CYLINDERS. 

The  surface  speed  of  a  card-cylinder,  thirty-six  inches  in 
diameter,  when  making  one  hundred  and  thirty  revolutions  per 
minute,  is  about  twelve  hundred  feet,  and  of  a  cylinder  forty- 
five  inches  in  diameter,  when  making  one  hundred  and  forty 
revolutions,  about  sixteen  hundred  feet.  The  former  speed  is 
most  usual  in  this  country,  and  the  latter  in  England.  These 
speeds  are  about  forty  times  as  great  as  those  of  the  doflfers : 
hence  it  follows  that  the  gauzy  film  which  envelops  the  under 
side  of  the  doflFer,  is  about  forty  times  as  heavy  as  that  which  is 
removed  from  the  cylinder.  When,  therefore,  the  sliver  from 
the  doffer  weighs  forty  grains  per  yard,  that  from  the  cylinder 
cannot  much  exceed  one  grain  per  yard.  This  film  is  so  light 
that  the  difference  in  the  appearance  of  the  cylinder  before 
and  after  it  has  taken  its  load  at  the  feed-rolls  is  scarcely 
perceptible.  The  quantity  of  work  done  by  the  cards  depends 
entirely  on  the  weight  of  the  lap  and  the  speed  of  the  feed- 
rolls.  It  in  no  way  depends  on  the  speed  of  the  cylinder  or  of 
the  doffer. 

The  cylinder  carries  the  load  from  one  side  of  the  card  to  the 
other  in  a  thinner  or  thicker  sheet,  depending  on  its  speed ;  but 
the  amount  delivered  by  it  to  the  doffer  per  minute  is  inde- 
pendent of  its  speed.  Changing  the  speed  of  the  cylinder  will 
change  the  thickness  of  the  load,  but  it  will  not  change  the 
nunabe^  of  teeth  between  which  a  given  fibre  of  cotton  will 
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while  going  from  one  side  of  the  card  to  the  other.    The 
qpeed  of  the  cylinder  should  eyidentlj  be  sufficiently  high  to 

f  BO  reduce  the  thickness  of  the  film  which  it  carries  that  every 
fibre  shall,  while  passing  through  the  card,  be  exposed  to  the 

'  Mtion  of  the  teeth;  but,  when  this  has  been  accomplished,  there 
ii  probably  little  advantage,  so  far  as  the  action  of  the  teeth  is 
eanoemed,  in  still  further  increasing  the  speed. 

The  centrifugal  force,  which  tends  to  throw  heavy  foreign 
matter  into  the  flat^  increases  with  the  speed ;  but  the  higher 
the  speed  of  the  cylinder,  the  greater  will  be  the  tendency  of 
its  clothing  to  bulge  out,  when  running,  and  come  in  contact 
with  that  of  the  tops;  the  greater  will  be  the  amount  of  fly- 
ings at  the  ends  of,  and  beneath,  the  cylinder ;  the  greater  the 
gatherings  between  the  tops  when  they  are  raised  for  stripping ; 
the  greater  the  power  required ;  and  the  greater  the  evils  result- 
ing from  imperfectly  balanced  cylinders. 

Experiments  which  have  been  made  with  thirty-six  inch  cyl- 
inders, running  faster  than  one  hundred  and  thirty  revolutions 
per  minute,  have,  so  far  as  I  know,  failed  to  show  any  gain  in 
the  quality  of  the  work,  sufficient  to  compensate  for  the  disad- 
vantages attending  the  increased  speed. 

He  would  be  a  rash  man  who  should  appear  in  this  place,  to 
speak  on  the  subject  of  carding,  expecting  to  agree  in  every 
respect  with  all  who  were  present.  If  I  have  succeeded  in  so 
presenting  the  subject  as  to  secure  an  expression  of  their  opin- 
ions from  the  members  of  the  Association,  I  shall  have  per- 
formed the  part  assigned  me  by  the  Board  of  Government. 

Mr.  Sawyer.  Professor  Whitaker  has  prepared  a  series  of 
charts  which  represent  the  various  steps  of  flat  carding,  which 
he  is  ready  to  present  to  the  Association,  if  they  desire  to  have 
him  do  so. 

A  vote  was  passed  requesting  Professor  Whitaker  to  exhibit 
his  charts  at  this  point,  and  they  were  shown  by  him  accord- 
ingly. 

Professor  WnrrAKER  also  read  a  paper  on  the  subject,  pref- 
acing it  as  follows :  — 

What  I  shall  have  to  say  will  have  to  do  with  some  progres- 
sive steps  in  the  invention  and  improvement  of  the  flat  card; 
and,  if  it  is  in  order,  I  should  like,  not  to  take  a  comprehensive 
and  world-wide  view  of  the  subject,  but  simply  to  state  some 
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£act8  which  have  become  known  to  me  during  ten  yemrs'  lea- 
dence  in  Lowell,  or  through  my  friends,  who  are,  or  have  been, 
manufacturers.  Excuse  me  if  I  should  omit  in  this  short  ac- 
count any  steps  which  are  well  known  to  others. 

Professor  WnrrAKEB  then  proceeded  to  read  his  paper,  as  fol- 
lows:— 
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Mr.  President,  —  The  system  of  flat  carding  has  been  quite 
a  favorite  one  with  American  carders. 

I  have  been  much  interested  in  noting  some  progressive  steps 
in  the  Invention  and  Improvement  of  the  Flat  Card.  I  shall 
not  undertake  a  comprehensive,  world-wide  view  of  the  sub- 
ject, but  shall  merely  state  some  facts  that  have  become  known 
to  me  during  a  ten  years'  residence  in  Lowell,  or  through  my 
friends  who  are,  or  who  have  been,  connected  with  manu- 
factories. I  beg  that  you  will  excuse  me  if  I  should  omit  to 
mention,  in  this  short  account,  many  steps  in  this  progression, 
which  are  well  known  to  others.  1  am  indebted  to  Mr.  Evan 
Leigh  for  information  and  an  illustration  from  his  ''  Science  of 
Modern  Cotton-Spinning."  Also  to  Mr.  William  A.  Burke, 
treasurer  of  the  Lowell  Machine  Shop,  for  permission  to  use  at 
this  meeting  drawings  of  cards  built  at  different  dates  by  that 
corporation.  If  most  of  my  illustrations  are  of  Lowell  cards,  I 
hope  you  will  excuse  it,  as  those  illustrations  were  most  easily 
accessible  to  me.  The  diagrams  which  I  have  had  prepared 
are  intended  for  use  at  this  meeting  only. 

The  earliest  account  that  we  have  of  the  carding  process,  is 
of  two  flats,  one  nailed  to  a  bench,  and  the  other  having  a 
single  handle  by  which  it  could  be  moved  back  and  forth  over 
the  fixed  card,  upon  which  the  cotton  was  placed.     (See  Fig.  1.) 

The  first  improvement  was  made  by  James  Hargreaves  of 
Blackburn.  He  suspended  the  movable  flat  by  two  cords  which 
passed  over  pulleys,  and  which  had  weights  at  the  other  ends. 
(See  Fig.  1.)  These  "  Stock  Cards,"  as  they  were  called,  had 
considerably  larger  flats  than  those  before  mentioned,  and  much 
more  and  better  work  could  be  done  by  their  aid,  with  less 
labor.  The  movable  flat  had  two  handles,  and  the  sliver  pro- 
duced was  longer  than  before. 

The  second  improvement  was  made  by  Lewis  Paul  of  Bir- 
mingham  in   1748.      He  attached  the  lower  flat  to  a  rotary 


)«qH^  liM  eonld  be  tarned  by  »  tiesdle  mor^at  ^* 
x»ni«»l  itbift.  -WhUe  cudii^,  the  teeth  of  tie  i9»«l 
lw>i»M>d  wmtri  and  .from  lAtf  opertUive.  When  the  cu&f  * 
iw«  AW>p)<4«d.  the  lower  flat  wm  turned  haU-vtj  iiomi 


17 


teeth  pointt^  uytrttr^i  <in<i  totr<iriit  the  o/terative,  and  it  was 
venieiit  to  reuinve  the  i-anloil  cotton. 

The  thirtl  inipmvt'niont  was  mmli?  by  the  same  inventor, 
covered  in  the  aanie  patent.  He  substituted  for  the  moi 
upper  card  a  horizontal  cylinder,  which  could  be  either  rot 
or  moved  lengthwise,  by  hand.    It  was  covered  with  longitu 
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strips  of  clothing,  with  longitudinal  spaces  between.  The  lower 
card  was  concaved  to  fit  against  the  lower  part  of  the  cylinder. 
It  could  be  moved  lengthwise  of  a  vertical  shaft,  and,  also, 
turned  about  it.  When  carding,  the  concave  could  be  brought 
close  to  the  cylinder.  When  the  carding  was  finished,  the  con- 
cave could  be  lowered  and  turned  half-way  about,  to  facilitate 
the  removal  of  the  cotton.     (See  Fig.  2.) 


Fio.  2. 
Hand  Cylinder  Card,  by  Lewis  Paul  of  Birmingham.     Thini  Improvement,  1748. 

The  next  improvement,  made  about  1773,  changed  the  card- 
ing process  from  an  intermittent  hand  to  a  continuous  power 
process.  This  change  made  its  inventor,  Richard  Arkwright, 
very  rich.  It,  with  other  inventions  and  his  personal  qualities, 
made  him  Sir  Richard  Arkwright.  He  fed  the  cotton  to  the 
cylinder  by  fluted  rolls.  He  doffed  the  cotton  from  the  cylinder 
by  another  smaller  cylinder.  He  removed  the  cotton  continu- 
ously from  the  doffer  by  the  dof&ng  comb.  His  power-card 
was  as  perfect  a  machine  as  the  steam-power  producer  of  his 
great  contemporary.  Watt. 

Arkwright  completed  the  invention  of  the  principal  parts  of  the 
power-card.  The  improvements  which  have  since  been  made  in 
it  have  been  improvements  of  particular  details.  The  essential 
features  of  his  power-card  were  the  same  as  those  shown  in  that 
diagram  which  represents  a  card  with  twelve  top-flats,  covering 
.23  of  the  circumference.  This  card  was  for  some  time,  previ- 
ous to  1845,  built  by  the  Proprietors  of  the  Locks  and  Canals 
on  the  Merrimac  River,  at  their  "  big  shop,"  as  it  was  called,  in 
Lowell.     (See  Fig.  3.) 

The  remainder  of  my  remarks  will  relate  to  progressive  steps 
in  the  modification  of  the  details  of  the  flats.     In  order  that  I 


may  be  the  more  clearly  undeistood,  allow  me  to  call  atten- 
tion to  a  point  of  detail  in  the  setting  of  the  flats.  Tbey  are 
sometimes,  hut  not  commouly,  so  set  that  the  toothed  surface 


of  the  flat  almost  touches  tlie  coireaponding  surface  of  the  cylin- 
der along  the  centre  line  of  the  flat  surface,  as  shown  in  the 


tketoli  at  C.  (See  Fig.  4.)  They  are  more  frequently  set 
Kvelling,  so  that  either  the  front  line  of  the  flat,  as  at  A,  or 
lihe  l>ack  line,  as  at  B,  almost  touches  the  cylinder.  Foster 
VTilson,  a  veteran  carder,  fonnerly  of  Lowell,  but  now  of  Hoi- 


y"«e,  Mass.,  recommends,  in  his  "  Carder's  Companion,"  that 
^^  front  of  the  flat  be  set  twice  as  far  from  the  cylinder  as 
*''e  back  is,  as  at  B.i 
^ov,  no  matter  which  of  these  methods  of  setting  the  flats 

That  edge  of  tlie  toothed  surface  of  tbe  flat  whicb  tfae  cotton  m«ets  first,  Is, 
^  4r.  WUaon'a  work,  called  "  tfae  tniat."  I  bare  used  tfae  term  in  the  BMne 
■"Utbere. 
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is  adopted,  as  the  cotton  fibre  is,  by  the  action  of  the  cylinder- 
teeth,  made  to  slide  from  fiat  to  fiat,  it  passes  a  succession  of 
strictures,  or  "Ji^Ai«,"  with  enlargements  between.  At  each 
bight  the  movement  of  the  cotton  is  checked,  by  the  teeth  of 
the  flat,  until  it  is  teazed  onward,  fibre  by  fibre. 

In  fiat  carding,  then,  the  cotton  does  not  undergo  a  single 
process  as  it  passes  from  the  "  feed-rolls  "  or  the  "  licker-in  "  to 
the  doffer,  but  each  time  it  passes  between  the  cylinder  and 
a  flat  there  is  a  repetition  of  the  disentangling,  straightening, 
parallel-laying  process  at  the  bight.  The  fibres  enter  each 
succeeding  bight,  more  free  from  dirt  and  nep,  and  more  thor- 
oughly disentangled  than  before. 

It  has  been  supposed  that  to  increase  the  number  of  these 
repetitions  would  be  to  increase  the  eflBciency  of  the  perform- 
ance of  the  card.  How  many  practical  men  have  acted  as  if 
this  supposition  was  correct,  will  appear  from  a  consideration 
of  the  fact  that  there  has  been  a  gradual  but  steady  increase  in 
the  number  of  these  repetitions.  Let  us  see  if  it  t«  a  fact  that 
there  has  been  such  an  increase. 

About  fifty  years  ago,  as  I  am  informed  by  Mr.  Boyden  of  the 
Prescott  Mills,  in  Lowell,  the  flat  cards  that  were  in  use  in  Kil- 
lingly,  Conn.,  had  but  ten  flats  each.  In  1839  Mr.  William  A. 
Burke  started  the  Amoskeag  Machine  Shop  at  Manchester,  and 
about  1841  he  built  some  cards.  The  width  of  the  toothed  sur- 
face of  the  older  flats  was  one  and  five-eighths  inches,  and  the 
entire  width  of  a  flat  was  about  two  and  a  half  inches,  while 
the  length  of  staple  of  the  cotton  most  commonly  used  was 
much  less.  He  decided  that  the  process  at  the  bight  would  be 
quite  as  well  performed  if  the  distance  between  two  bights 
was  reduced  to  correspond  more  nearly  with  the  length  of  the 
staple ;  and  he  reduced  the  width  of  the  flats  to  two  inches,  and 
the  width  of  the  toothed  surface  of  the  flat  to  an  inch  and  a 
quarter.  This  change  enabled  him  to  increase  the  number  of 
flats  covering  the  same  space  in  the  proportion  of  two  and  a 
half  to  two,  and  to  materially  increase  the  eflSciency  of  the  card. 
The  new  cards  had  iron  frames,  and  were  otherwise  improved. 

In  April,  1845,  Mr.  Burke  took  charge  of  the  newly-incorpo- 
rated Lowell  Machine  Shop,  formerly  owned  by  the  Proprietors 
of  the  Locks  and  Canals.  He  soon  brought  out  the  iron  frame 
card  with  fourteen  flats  covering  .27  of  the  circumference.  (See 
Fig.  5.) 
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Both  this  cardf  and  its  predecessor  with  twelve  dnts,  deliv- 
ered the  sliver  into  tall  cans  placed  heneath  the  doffer.  (See 
Figs.  8  and  5.)  The  first  railway-boxes  that  were  built  were 
lined  within  with  smooth  tin,  had  no  belts,  and  were  placed 
high  up  under  the  doffer.  When  the  railway-boxes  were  placed 
near  the  floor,  they  occupied  so  much  less  height  than  the  cans 
had  done,  that  it  became  possible  to  drop  the  doffer  down  also. 
Space  was  thus  afforded  for  the  placing  of  more  flats  between 


those  formerly  used  and  the  new  position  of  the  doffer.  Just 
at  what  date  this  change  was  made  I  do  not  know;  but  the 
card,  which  was  being  built  at  Lowell  in  1862,  had  a  lowered 
doffer,  with  twenty  flats,  covering  .85  of  the  circumference. 
(See  Fig.  6.) 

Several  attempts  have  been  made  to  increase  the  number  of 
flats  by  increasing  the  diameter  of  the  cylinder;  but  for  vari- 
ous reasons  these  larger  cylinders  have  not  been  favorably 
received,  and  have  generally  gone  out  of  use. 


The  feed-rolls,  flate,  and  doffer,  in  the  Lovell  card  of  1862, 
occupied  about  one-Iialf  of  the  circumference.  The  other  half 
was  not  utilized  to  any  important  extent. 


In  1874  or  1875,  my  old  shopmate,  Mr.  Foss,  to  whom  I  was 
indebted  for  many  valuable  hints  during  my  apprenticeship  at 
the  Lowell  Machine  Shop,  conceived  tlie  idea  of  extending  the 
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flats  over  a  portion  of  this  hitherto  unproductive  area.  He  car- 
ried the  feed-rolls  down  under  the  card,  and  located  them  on  the 
other  side  beneath  the  dofifer.  (See  Fig.  7.)  He  reasoned  that 
in  making  this  change,  he  would  not  only  increase  the  number 
of  repetitions  at  the  bights,  but  also  utilize,  that  portion  of  the 
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cylinder  which  was  most  valuable  for  the  removal  of  heavy  dirt; 
for,  with  under-flats,  gravitation  would  aid  centrifugal  force  in 
driving  the  dirt  out  between  the  flats,  while  with  top-flats  gravi- 
tation opposes  the  centrifugal  force.  Practical  trial  has  shown 
that  this  reasoning  was  correct. 


28 

The  Chaibman.  With  these  two  papers  and  these  charti 
before  you,  the  very  interestiDg  subject  of  carding  is  now  opea 
for  discussion,  and  we  hope  every  member  interested  in  thit 
subject  will  take  an  active  part  in  the  discussion,  without  wait- 
ing for  an  invitation  to  do  so.  If  no  one  volunteers,  I  will  mH 
upon  Mr.  Johnston  of  Ck>hoes,  N.T. 

Mr.  Johnston.    As  I  have  been  called  upon,  I  suppose  I  shall 
have  to  make  some  reply,  although  I  consider  that  there  are 
older  and  wiser  heads  here,  capable  of  interesting  the  Associa- 
tion more  than  I  can.    The  subject  is  an  important  one.    The 
author  of  the  paper  has  given  a  good  account  of  the  history  of 
carding,  from  its  commencement  to  the  present  time.    Probably 
some  here  are  thoroughly  committed  to  the  subject  of  douUe 
carding.    A  new  thing  we  like  for  its  novelty,  and  we  often- 
times go  almost  crazy  after  it,  until  we  come  to  some  objection. 
Until  cards  are  worn  out,  until  cards  have  to  be  redothed  and 
reset,  until  we  have  to  work  from  the  starting-point  of  a  new 
card,  in  perfect  order,  with  new  clothing,  we  can  hardly  form  a 
correct  opinion  as  to  what  will  be  the  practical  result  of  sach 
a  machine.    For  ordinary  numbers,  with  proper  cleaning,  I  think 
that  the  single-card  ^^  workers  and  strippers  "  will,  in  the  mat- 
ter of  expense,  in  the  matter  of  room,  in  the  matter  of  strengtli 
of  yarn,  be  more  satisfactory  than  double  carding.     We  can 
card  our  cotton  too  much,  as  well  as  too  little.     I  have  in  mind 
a  circumstance,  where,  in  changing  one  of  our  mills,  we  found  it 
necessary  to  do  additional  work  at  one  place,  and  keep  more 
cotton  coining  from  the  other  place,  where  we  had  large  cardsi 
''  workers  and  strippers."    We  increased  the  work  we  were  doing, 
for  single  carding,  making  No.  34  yarn,  from  eighty  pounds  to 
a  card  to  one  hundred  and  twenty  pounds  to  a  card,  as  breaks. 
We  tested  the  yarn,  where  a  Whitin  card  had  been  used,— 
the  top-flat  card,  —  and  we  found  the  yarn  gave  very  much  le» 
satisfaction.     It  was  a  little  cleaner  and  a  little  more  even;  yet 
the  indications  were  that  with  ordinary  cotton  the  yam  was 
very  much  weaker.     I  have  said  that  weaving  does  not  go  as 
well  with  single  carding  as  with  double  carding,  yet  tests  will 
prove  tlie  yarn  from  single  carding  the   strongest.     Why  is 
this?     The  reason  is,  that  the  strength  of  any  thing  is  its 
weakest  part.     The   goodness  of  yam  is  that  which  it  will 
stand, — not  the  good  part,  but  the  amount  of  bad  there  is  in  it 
The  goodness  is  determined  by  the  little  bad,  and  not  by  the 
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much  good.  Yam  may  be  to  a  considerable  extent  very  per- 
fect, and  yet  have  places  and  imperfections  in  it  whicli  will  kill 
all  the  good  part  of  the  work.  I  say  with  eighty  pounds  on  a 
card,  with  "  workers  and  strippers,"  the  indication  was  that  it 
was  carded  too  much,  and  even  a  little  too  much  with  one  hun- 
dred and  twenty.  With  the  ordinary  amount  on  the  single 
card,  if  we  could  clean  our  cotton  properly,  for  yarn  up  to  No. 
80  single  carding  will  always  beat  double ;  and,  with  the  same 
stock,  your  goods  will  be  just  as  bright,  and  oftentimes  brighter, 
than  from  the  double  carding.     That  is  my  experience. 

Now  in  relation  to  the  waste  from  these  cards.  Certainly 
there  is  scarcely  any  fly-waste  from  the  under  top-card,  and  to 
pay  two-thirds  the  price  of  cotton  for  flat  waste,  or  cylinder 
strippings,  may  be  good  for  the  man  that  sells  the  stock,  but  I 
think  it  is  usury  to  the  man  who  buys  it,  not  only  seven  per 
cent,  but  I  think  it  is  twenty -five  per  cent.  Some  people  may 
think  that  if  they  buy  cotton  they  have  got  cotton ;  but  it  is 
mighty  poor  stuff,  with  flat  strippers,  to  make  even  No.  2 
yam.  So  we  have  waste  to  sell  instead  of  goods.  In  reference 
to  the  question  of  economy,  we  must  take  into  consideration 
what  goes  into  the  other  different  parts,  and  what  into  the 
wastage  part.  We  must  take  into  consideration  what  part  we 
are  going  to  sell.  I  should  like  to  draw  out  some  points  from 
the  gentlemen  present,  because,  while  carding  itself  may  be 
old,  yet  I  think  there  is  a  great  deal  to  be  learned  about  it.  I 
think,  in  a  cotton-mill,  machines  kept  to  their  places  will  do 
their  work,  but  a  card  is  something  that  is  to  be  worked  at  all 
the  time.  It  may  be  right  to-day,  and  go  wrong  of  itself  to- 
morrow. 

The  Chairman.  I  have  been  particularly  interested  in  Mr. 
Johnston's  remarks  upon  the  value  of  waste,  as  we  have  to  buy 
considerable.  We  almost  always  receive  valuable  suggestions 
from  Mr.  Garsed  on  these  subjects.  I  hope  he  will  not  let  this 
opportunity  pass  without  our  hearing  from  him.  He  shakes  his 
head,  which  only  shows  that  the  gentlemen  who  opened  the 
subject  have  thoroughly  exhausted  it. 

We  will  now  listen  to  a  paper  from  Mr.  Walter  E.  Parker  of 
Woonsocket,  R.I.,  who  will  discuss  the  subject  of  "  the  Combus- 
tion of  Fuel,  with  Relation  to  the  Use  of  Different  Sizes  of 
Coal." 

Mr.  Pakkrb  then  read  his  paper  on  the  foregoing  subject,  as 
follows :  — 


coMBUsnox  OF  mx,  with  relation  to 

THE  USE  OF  DIFFEREXT  SIZES  OF  COAL 

ST   WAUm   E.   PAKCEX,  ESQ.,   WO0SI5OCKET,   R.I. 

The  mannfartnring  indostzies  of  tbe  United  States  of  kto 
years  hare  been  bugelj  dependent  upon  steam  as  a  motiie 
power,  whfle  U>daT  eonsidezablT  nM»e  than  fifty  per  cent  of 
the  horse-powers  emploTed  are  deri¥ed  from  the  Tarions  kindi 
of  fuel  known  in  commerce.    According  to  the  census  of  1871^ 
the  eottmk-milb  of  New  England  employed  <v  were  famished 
with  26,750  horse^wweis  of  steam,  and  it  is  £ur  to  say  that  the 
census  of  1880  will  show  that  steam  is  Cut  becoming  the  prin- 
cipal propelling  power  of  the  cotton-fiMtories.     Nearly  all  of 
the  water-mills  in  c^mtion  to^y  have  outgrown  the  capaeilj 
of  the  water-power  of  the  streams  where  they  are  located.    The 
fael  we  bom,  therefore,  for  convertii^  heat  into  mechaoical 
power,  the  appliances  experience  has  proTided  for  generatiif 
and  nsiiig  steam,  which  is  the  receiver  and  conveyor  of  thai 
power,  are  subjects  looking  toward  economy,  which  are  dow 
ju>tly  receiving  marked  attention  from  our  most  eminent  engi- 
neers, and  all  those  who  have  to  pay  for  fuel.     We  believe  it 
an  established  fact,  although  not  admitted  by  all,  that,  with 
proi>er  combustion,  American  anthracite  coal  is  the  purest  and 
best  foim  of  fuel  available   at   the   present   time.     Professor 
Kiicker  says  in  a  recent  work,  ^  It  is  important  that  a  fuel 
should  not  only  supply  a  large  amount  of  heat,  but  that  it 
should  supply  it  at  a  very  high  temperature.**     The  duration 
of  anthracite  at  high  temperature,  its  long  continued  and  uni- 
form heat,  and  the  consequent  maintenance  of  a  steady  reliable 
steam-power,  are  points  in  its  favor  which  cannot  be  said  to  be 
equalled  by  any  other  kind  of  fuel  now  in  practical  use  in  moet 
of  our  manufactories.     The  use  of  anthracite,  or  hard  lustrous 
coals,  as  a  common  fuel  in  America,  is  recent,  only  a  few  tons 
having  been  marketed  in  the  year  1820.     It  was  not  liked  at 
first,  and  not  until  it  was  discovered  that  furnaces  properly  cour 
■tructed  for  burning  wood  and  bituminous  coal  were  unfit  to  a 
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grater  or  less  extent  for  the  best  use  of  anthracite,  did  this 
coal  come  into  favor ;  while  now,  in  England  and  the  Western 
States  of  America,  anthracite  is  but  little  used,  and  bituminous 
coal  is  the  common  fuel. 

If  we  concede  the  superiority  of  anthracite  coal  as  a  fuel,  we 
come  to  the  question,  In  what  form  and  at  what  relative  prices 
do  you  want  it  to  insure  best  results  ?  Here  we  may  say  that  so 
long  as  the  cost  of  fuel  in  the  best  equipped  steam  cotton-mills  is 
from  one-half  cent  to  one  cent  per  pound  of  goods  produced,  it  is 
highly  important  that  more  care  should  be  given  to  its  purchase. 
AH  the  coal  beds,  with  few  exceptions,  are  made  up  of  various 
strata  of  pure  coal,  soft  shale,  slate,  and  other  impure  or  earthy 
matter,  and  it  is  very  probable  that  the  unsuspecting  purchaser, 
who  says  "coal  is  coal,"  will  buy  a  goodly  share  of  the  poorer 
grades.  It  is  said  by  those  who  have  studied  the  composition 
of  anthracite,  that  "  coal  which  contains  but  eighty  per  cent  of 
carbon  and  twenty  per  cent  of  ash,  water,  and  other  incombus- 
tible matter,  is  the  lowest  grade  of  commercial  coal,  and  of  little 
value."  Certainly  not,  when  we  consider  that  in  many  localities 
the  principal  item  of  cost  of  fuel  is  the  fee  for  transportation, 
which  is  the  same  for  inferior  as  for  first  class  steam-coals. 

According  to  the  tests  made  by  Professor  Johnson  in  1844,  for 
the  United  States  Government,  to  ascertain  the  comparative 
value  of  American  coals,  he  found  that  anthracite  contained  on 
an  average, 

90  per  cent  of  ....        fixed  carbon. 

6.28  percent  of      ....        earthy  matter. 
3.72  per  cent  of      ....        hydrogen,  oxygen,  &c. 

And  with  one  pound  he  evaporated  from  eight  to  ten  pounds  of 
water  in  a  cylinder  boiler.  At  what  pressure  I  am  not  able  to 
state.  This  is  mentioned  to  give  an  idea  of  the  comparative 
value  of  the  coal  to  be  considered  hereafter.  The  statements 
relating  to  the  practical  use  of  coal,  which  I  am  able  to  present 
to  you  to-day,  are  furnished  by  two  mills  of  Woonsocket,  R.I., 
which  are  run  almost  wholly  by  steam-power.  The  coal  used 
by  them  for  several  years  last  pas^t  has  been  either  grate  or  pea 
size,  and  the  results  to  be  given  have  been  arrived  at  through 
patient,  and,  we  hope,  careful,  attention  to  facts. 

From  the  twenty-sixth  day  of  April  to  the  twentieth  of 
September,  1880,  inclusive,  the  Globe  Mill  used  Scranton  grate 


coal.  The  amount  bought  waa  890^  tona  of  2,200  poundt. 
The  waste  of  handling  and  transportatioD  was  14^  tons,  or 
1^  per  cent,  leaving  875^  tons  which  were  used.  Tbe 
total  waste  in  combustion  for  any  part  of  it  was  not  detenninedi 
i.e.,  in  a  scientific  way,  but  the  waste  of  ash  was  found  to  be 
10^  per  cent,  and  of  clinker  2^^^"^  per  oent ;  total,  121  per 
cent. 

The  total  cost  based  upon  the  average  price  in  New  York,  for 
the  time  given,  was  95.90  per  ton,  or  tSylOi^^^.  The  mill  was 
run  124^  days,  of  11  hours  each,  or  1,866  hours,  and  the 
average  steam-power  required  was  620  horse-power,  ascertained 
by  a  series  of  trials,  running,  through  several  weeks,  with  the 
Richard's  Indicator.  The  above  shows  that  one4iorBe  power 
per  hour  was  produced  with  2^^  pounds  of  coal,  wliieh 
includes  the  full  supply  of  steam  to  the  slashers  for  drying  yan 
and  boiling  the  sizing,  the  steaming  of  filling,  and  whatever 
steam  was  needed  for  the  complete  operation  of  the  mill. 

The  boilers  are  90  inch  upright  Corliss  pattern,  and  the 
engine  is  a  double  cylinder  geared  iV'xW  Corliss,  run  \  Don- 
condensing.  A  common  cylinder  heater  is  used,  which  receives 
the  feed  water  at  an  average  temperature  of  96^,  and  delivers  it 
to  the  boilers  at  a  temperature  of  212^  Fahrenheit.  The  Sodil 
Mill,  from  April  26  to  Sept.  18, 1880,  inclusive,  was  run  124^ 
days,  or  1,870  hours,  and  used  l,290-{^  tons  of  Wilkesbam, 
Scranton,  and  Philadelphia  and  Reading  pea  coal,  which  gaveap 
average  waste  of  ashes  and  clinkers  in  combustion  of  1&]^ 
per  cent,  the  largest  part  of  which  were  clinkers.  The  average 
steam-power  used  was  167 f^  horse-power,  ascertained  by 
means  of  the  indicator,  cards  having  been  taken  each  day  since 
the  first  week  in  July,  requiring,  for  the  whole  work  of  operat- 
ing the  mill,  2^^  pounds  of  coal  per  horse-power  per  hoar. 
The  total  cost  of  the  fuel,  including  li  per  cent  for  waste  of 
transportation,  &c.,  based  upon  the  average  price  of  washed 
pea  coal  in  New  York,  for  the  time  stated,  was  95.05  per  ton,  or 
$6,616^^.  Horizontal  tubular  boilers,  and  a  double  cylinder 
geared  Corliss  engine  80''x72'',  run  J  non-condensing,  are  used, 
and  they  have  shown  a  lower  rate  per  horse-power  per  hour 
than  the  Globe  Mill,  when  both  have  been  run  with  pea  ooaL 
The  comparative  cost,  &c.,  of  fuel,  at  the  two  mills,  can  be 
stated  as  follows :  — 
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Grate 
Pea 


Cost  per  Too. 


•5  00 
t5  05 


Lbs.  per  HwF. 


2.28 

2.70 


Coet  per  H.-P.  per 
Boor. 


.00618 
.00629 


Watte  Aah  and 
CUnkexs. 


12.75% 
15.74% 


Our  conclusions  as  to  the  cause  for  the  difference  in  the  heat 
value  of  the  two  sizes  used,  have  come  through  considerable 
experience,  but  we  do  not  claim  to  have  discovered  any  new 
principle  or  theory  in  the  use  of  fuel.  An  eminent  writer  upon 
the  subject  of  combustion  has  stated  a  principle  which  we  in- 
dorse, ^^that  an  increase  in  the  rapidity  of  combustion  of  any 
fuel  is  accompanied  by  a  decrease  in  the  evaporative  eflBciency." 

Under  similar  conditions  and  work,  small  sizes  are  consumed 
more  rapidly  than  larger-sized  coals,  and  this,  taken  in  connec- 
tion with  the  liability  of  small  coal  to  burn  out  in  spots,  calls 
for  greater  care  of  fires,  and  a  more  frequent  supply  of  fuel. 
When  a  necessity  for  frequent  firing  exists,  more  air  is  admitted 
to  the  furnace  than  is  needed,  and  heat  is  thus  absorbed  which 
might  be  transmitted  to  the  water.  Generally  speaking,  even 
washed  pea  coal  is  not  so  free  from  slate,  dust,  and  earthy  mat- 
ter, as  the  larger  sizes  of  anthracite. 

The  idea  of  using  washed  pea,  pea  and  dust,  bituminous  coal 
and  dust,  &c.,  in  large  establishments  in  New  England,  is  a 
recent  one;  and  where  such  fuel  is  used  in  furnaces  properly 
constructed  for  the  combustion  of  anthracite  grate  and  lump 
coal,  the  best  results  are  not  to  be  obtained :  it  is  also  not  to  be 
denied  that  recent  improvements  for  the  perfect  combustion  of 
poorer  grades  of  fuel  rely  upon  the  use,  to  a  certain  extent,  of 
the  heat  already  generated. 

The  lower  grades  of  coal  are  subject  to  greater  and  longer 
exposure  to  the  action  of  the  weather  than  the  more  merchant- 
able sizes.  Of  the  consequent  loss  of  calorific  value  from  such 
exposure  there  is  no  doubt,  but  with  anthracite  it  is  perhaps 
less  than  with  any  other  form  of  fuel.  Dr.  Percy,  in  a  recent 
publication,  says  of  the  "  weathering  of  coal,"  that  it  "is  due  to 
the  absorption  of  atmospheric  oxygen,  of  which  one  portion 
combines  with  part  of  the  carbon  and  part  of  the  hydrogen  of 
the  coal,  forming  carbonic  acid  and  water  respectively,  while 
another  portion  enters  into  an  unknown  state  of  combination 
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with  the  organic  substance  of  the  coal,  and  the  remainder  is 
consumed  in  oxidizing  the  iron  pyrites  which  invariably  exists  in 
coal.  The  calorific  power  of  the  coal,  and  consequently  its 
practical  value,  are  thereby  diminished;  and  when  iron  pyrites 
is  present  in  considerable  quantity,  disintegration  may  take 
place  to  such  an  extent  as  to  render  coal  comparatively  wortli- 
less  after  long  exposure  to  the  atmosphere." 

After  giving  in  detail  the  methods  adopted  by  several  scien- 
tists for  conducting  experiments  to  determine  the  extent  of 
loss,  Dr.  Percy  concludes  that  the  weathering  of  coal  is  of 
much  interest  in  a  practical  point  of  view,  and  that  when  it  is 
left  at  ordinary  temperatures  in  contact  with  oxygen,  either 
pure  or  as  it  exists  in  the  atmosphere,  it  absorbs  that  gas,  pro- 
portionately increasing  its  weight  and  decreasing  its  evapora- 
tive power.  With  the  users  of  steam,  however,  the  choice  of 
fuel  can  only  be  made  with  certainty  after  they  have  tried  the 
different  coals  in  the  precise  conditions  under  which  they  are 
to  be  employed ;  and,  without  discussing  the  value  of  any  pa^ 
ticular  boiler  or  method  of  generating  steam,  it  may  be  said 
that  the  quantity  of  heat  which  can  be  obtained  in  practical, 
everj'^-day  work,  depends  as  much  upon  the  skill  of  the  fireman 
and  the  construction  of  the  furnace,  as  upon  the  inherent  value 
of  the  fuel  used. 

Mr.  Garsed.  With  us  who  live  in  Philadelphia,  the  value 
of  coal  does  not  receive  so  much  time  and  attention  as  it  does 
in  Massachusetts,  the  cost  being  much  less.  But  a  few  years 
ago  we  took  up  a  patent  issued  by  Mr.  Jasper  for  burning  coal- 
dust.  We  fitted  up  our  furnaces  by  closing  the  grate-bars, 
applying  a  large  fan,  and  commenced  burning  the  pure  dust, 
which  we  bought  at  about  twenty-five  cents  per  ton,  after  all 
the  coal  was  taken  out,  up  to  "  buckwheat "  size,  and  for  a 
long  time,  probably  a  year,  we  burned  it  successfully.  It 
reduced  our  expenses  more  than  one-half  for  fuel ;  but  the 
price  of  coal-dust,  like  that  of  all  other  articles  when  tbey 
become  useful,  very  soon  advanced,  and  not  only  that,  but 
screening-dust  also  advanced,  within  four  years,  to  a  point 
where  it  was  more  economical  to  burn  coal.  I  ought  to 
explain  that,  in  wetting  the  dust,  Mr.  Jasper  had  the  idea 
that  it  was  necessary  to  divide  the  water  up  into  spray,  just 
as  the  atmosphere  of  the  rooms  in  our  cotton-mills  is  now 
moistened.      We  forced  the  water  through  gas-burners.    Tbe 
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result  was  very  satisfactory,  except  that  the  burners  would  fill 
np  with  soiDe  mucous  substance  in  the  water.  The  idea  was 
that,  there  being  no  water  in  anthracite  coal,  it  was  necessary 
to  supply  it  to  this  coal-dust.  It  seems  that  in  practice  that 
was  the  fact.  I  think  our  consumption  of  fuel  was  reduced 
down  to  about  a  cost  of  eight  dollars  a  day,  from  nearly  tliirty 
dollars  a  day ;  and,  reckoning  the  expense  of  firemen  and  the 
expense  of  taking  the  additional  dust  out,  it  brought  our 
expenses  down  to  about  one-half,  so  long  as  the  coal-dust 
remained  at  the  low  figures.  In  going  through  with  the 
experiments,  we  found  that  a  large  volume  of  air  was  needed, 
rather  than  a  heavy  pressure.  The  pressure  would  blow  the 
dust  up  into  pyramids,  as  it  were,  and  deaden  a  portion  of  the 
fire  while  the  other  was  alive.  It  was  a  difficult  matter  to  keep 
the  fire  even,  with  this  light  material,  with  a  heavy  blast,  from 
that  reason.  We  have  now  adopted  "buckwheat"  coal,  I 
believe,  where  the  draft  is  sufficient  without  fans.  Probably 
with  the  present  price  of  '* buckwheat"  coal,  it  is  the  most 
economical  fuel  used  in  our  part  of  the  country.  In  New  Eng- 
land you  must  add  the  freights  for  the  low-grade  coal,  when 
you  might  for  the  same  freights  as  well  have  had  high-grade 
coal.  That  is  an  element  which  must  go  into  the  computation. 
Where  we  have  forty  thousand  tons  of  dust  a  year,  within  a 
mile  and  a  half  of  our  works,  it  is  not  a  matter  of  so  much 
consequence.  It  seems  that,  in  burning  the  fine  coal,  it  is  neces- 
sary to  have  a  large  amount  of  air  and  no  pressure ;  otherwise 
you  will  disturb  the  surface  of  the  fire,  and  let  the  air  go 
through  in  greater  quantities  at  certain  places  than  necessary. 
Where  there  is  a  proper  combustion  of  the  fuel,  probably  the 
most  economical  coal  for  a  New  England  mill  to  burn  to-day 
would  be  chestnut  coal. 

Touching  the  subject  of  bituminous  coal,  we  see  that  there 
is  a  large  amount  now  consumed  in  New  England.  Our 
experiments  show  that  there  is  about  twelve  and  a  half  per 
cent  more  steam  in  burning  good  bituminous  coal  than  for  good 
anthracite.  I  think  the  cost  to-day  would  be  about  six  dollars 
per  ton. 

Mr.  Charles  Nourse.    I  would  like  to  ask  the  gentleman 
about  the  bituminous  coal  which  is  used  under  boilers.     Would 
It  require  more  help  ? 
Mr.  Garsbd.     I  think  it  would.     But  that  would  not  amount 
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to  much.  We  clean  the  flues  by  blowing  them  oat  with  stetau 
We  only  blow  out  onoe  a  week ;  and,  as  to  firing,  we  only  use  one 
man.  When  the  strike  took  place  in  Pennsylvania,  we  boi^ 
a  thousand  tons  of  bituminous  coal,  and  fired  in  the  same  way 
as  with  anthracite.  The  grate-bars  should  be  set  down  thiftf- 
six  inches  from  the  boiler  to  bum  bituminous  coal,  where,  witk 
fine  anthracite  coal,  you  ought  to  come  within  fourteen  inchsii 
probably  in  order  to  give  you  good  combustion.  And  also,  ai 
you  are  aware,  to  bum  bituminous  coal  you  are  compeUed  to 
have  a  larger  volume  of  air  over  the  top  of  your  fire,  or  back  of 
the  bridge-wall.  In  order  properly  to  consume  your  coal,  or 
rather  to  prevent  smoke,  let  air  pass  over  the  top  of  the 
incandescent  coal  to  inflame  the  gases.  The  furnace  requim 
to  be  altered,  in  that  respect,  between  burning  bituminous  and 
anthracite  coal. 

Mr.  Charles  Noubsb.  Is  there  any  gentleman  present  who 
has  been  using  the  Jarvis  Setting? 

The  Chairman.  Will  some  gentleman  (Hnesent  give  us  Ik 
views  on  that  matter  ?  I  should  be  surprised  if,  after  all  Mr. 
Upton's  talking,  there  was  no  one  who  had  used  it. 

If  there  is  no  further  discussion  on  this  subject,  the  next 
topic  suggested  by  the  Board  of  Groverment  is:  *^The  com* 
parative  merits  of  iron  and  steel  shafting,  with  results  to  be 
given  by  members  as  to  the  use  of  each." 

Professor  Ordway  has  just  come  into  the  room,  after  having 
delivered  his  lecture  in  another  part  of  the  building.  The 
Board  of  Government  had  some  talk  with  him  about  remaris 
upon  the  subject  of  coal. 

Mr.  Garsed.  I  had  hoped  that  we  would  have  a  veiy  free 
discussion  on  the  subject  of  cards.  Let  us  hear  from  some 
gentlemen  who  have  had  the  Foss  &  Pevey  cards. 

Mr.  Johnston.  I  referred  to  that  card  in  the  few  remarks  I 
made,  in  hopes  some  gentleman  would  take  up  the  cudgel  and 
give  us  his  experience.  There  are  hundreds  of  gentlemen  ia 
New  England  who  are  committed  to  those  cards,  and  I  would 
like  to  hear  the  facts  and  the  practical  results  touching  their 
use. 

Mr.  Barrows.  I  would  say,  in  reference  to  the  experiments 
we  have  tried,  that  our  work  is  entirely  on  sea-island  cotton. 
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Our  work  would  of  course  be  entirely  different  from  the  work 
of  most  of  the  gentlemen  present,  the  staple  varying  from  an 
inch  and  three-quarters  to  two  inches  in  length.  We  have  put 
in  the  Foss  &  Pevey  cards,  with  some  alterations  for  our 
particular  work,  and  we  find  that  our  average  is  very  much 
less  than  the  average  given  on  the  table  here  for  the  quantity 
of  cotton  to  each  card ;  and  it  would  be  very  much  less  than 
the  scale  given  by  Mr.  Sawyer,  on  what  we  call  our  fine  work. 
At  numbers  from  140  to  200  the  average  is  about  nine  pounds 
to  the  card,  single  carding,  and  from  Nos.  50  to  140  about  thirteen 
pounds  to  the  card.  Where  with  the  single  top-flat  card  we 
were  doing  thirteen  pounds,  with  the  Foss  &  Pevey  card 
we  would  do  about  nineteen  pounds,  if  I  recollect  rightly, 
with  about  four  per  cent  less  waste,  and  yarn  four  ounces 
stronger  than  yarn  made  on  the  top-flat  card.  Our  experi- 
ments have  been  in  process  some  six  or  eight  months.  I  am 
not  prepared  to  say  very  much  about  it;  and,  as  our  work 
differs  so  much  from  the  work  of  the  rest  of  you,  I  should  like 
to  have  you  see  it.  I  give  these  points  as  what  we  have  done, 
and  what  can  be  done  by  the  card.  Nearly  double  in  the 
quantity  per  card,  four  per  cent  less  waste,  and  two  ounces, 
which  would  be  six  per  cent  in  strength,  gained  on  numbers 
from  80  to  180,  and,  as  I  say,  four  per  cent  saving  in  waste 
on  our  cotton,  whicli  is  valued  at  thirty-five  cents.  That  is  a 
very  material  saving.  In  the  new  mill  we  are  putting  up  now, 
with  one  hundred  and  fifty  thousand  spindles,  we  are  putting 
up  single  carding,  with  Foss  &  Pevey  cards. 

The  Chairman.  I  would  like  to  have  you  give  the  Associa- 
tion your  views  in  regard  to  the  principle  upon  which  this 
improved  condition  of  things  rests,  —  whether  it  is  upon  top- 
flats,  or  upon  the  improved  arrangement  of  the  card.  What  is 
it  that  makes  the  difference,  according  to  your  observation  ? 

Mr.  Babbows.  My  observiition  of  the  practical  working  of 
It  seems  to  show  that  the  greatest  quantity  of  dirt  is  taken  out 
*^y  the  under-flats.  Our  carding  is  very  light.  We  card  as 
little  as  possible.  The  under-flats  take  out  the  greatest 
quantity  of  dirt,  so  we  can  get  the  cotton  through  without 
Working  it  to  death.  The  staple  being  so  long,  if  it  was 
Worked  as  much  as  in  the  old  cards  was  necessary,  we  would 
iDake  more  waste,  and  reduce  the  strength.  After  the  cotton  is 
^  combed,  the  Foss  &  Pevey  cards  would  make  less  waste 
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than  the  top-flats.  That  is  in  addition,  I  think.  There  is 
between  one  and  two  per  cent  saving  in  the  combing,  on  the 
Foss  &  Pevey  card. 

The  Chairman.  In  your  view,  from  observation,  is  the 
quality  of  the  carding,  as  carding,  better,  or  is  it  simply  that  it 
is  cleaner?  Is  the  sliver  from  a  card  of  that  kind  in  better  con- 
dition to  spin,  except  as  being  cleaner  ? 

Mr.  Barrows.  I  think  it  is  in  better  condition  to  spin, 
otherwise  the  work  would  not  be  as  uniform  and  strong. 

The  Chairman.  In  your  view,  does  the  increase  of  top- 
flats  increase  the  carding  quality  of  a  card,  or  simply  the  deal- 
ing quality  ? 

Mr.  Barrows.  The  cleaning  quality,  I  should  say,  more 
than  the  other.  It  practically  increases  both.  It  increases  the 
cleaning  quality,  from  the  fact  that  we  suffer  less  waste,  and  it 
improves  the  quality  of  the  carding  from  the  fact  that  we  can 
spin  numbers  of  great  strength. 

The  Chairman.  If  you  have  less  waste  from  the  use  of  the 
Foss  &  Pevey  card,  with  the  same  weight  of  lap,  is  it  fair 
to  infer  that  more  dirt  has  been  taken  out,  or  less  ? 

Mr.  Barrows.  It  is  fair  to  infer  that  there  is  more  dirt 
taken  out. 

The  Chairman.  If  you  have  less  waste  from  the  Foss  & 
Pevey  card,  from  the  same  weight  of  lap  ? 

Mr.  Barrows.  That  is  not  exactly  the  way  to  put  it.  In 
one  case  wliat  we  would  call  "dirt"  would  be  sand,  grit,  shell. 
That  is  what  I  meant  bv  "  dirt." 

Tlie  Chairman.  If  it  were  demonstrated  that  the  dirt  vou 
take  out  in  one  case  was  all  dirt,  and  in  the  other,  part  cotton, 
that  would  be  an  argument? 

Mr.  Barrows.     No  :  we  can  separate  the  dirt  so  that  in  get- 
ting the  dirt  out  we  don't  make  as  much  other  waste.     It  does 
not  take  as  much  cotton  with  it ;  we  get  the  cotton  cleaner,  and 
we  have  less  waste  to  sell,  —  four  per  cent  less  waste  to  sell- 
We  get  the  dirt  out  better,  and  by  doing  that  we  get  finer  spin- 
ning, and  in  consequence  of  it,  it  shows  less  waste  in  the  comb. 
If  the  cotton  had  been  tangled  up  and  broken,  the  comb  would 
take  out  more  waste,  and  you  would  naturally  say  that  it  would 
destroy  some  of  the  fibres,  so  that  when  the  comb  took  hold  of 
it  to  pick  out  all  the  short  staple,  it  would  take  out  more.    This 
leaves  it  in  such  condition  that  the  comb  would  take  out  less, 
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which  leaves  better  carding,  at  the  same  time  that  it  cleans  the 
cotton  better. 

The  Chairman.  The  increase  of  top-flats  increases  the 
quality  of  the  carding  ? 

Mr.  Barrows.  It  does,  in  our  work.  Because  it  does  it  in 
our  work,  it  does  not  prove  that  it  would  in  ordinary  work.  It 
does  not  follow  as  a  matter  of  course  that  it  would  do  it  with 
upland  cotton. 

Mr.  LuDLAM,  of  Lowell.  I  am  very  glad  to  bring  to  Mr. 
Barrows'  support  the  example  of  a  mill  using  Foss  &  Pevey 
cards  on  ordinary  work.  I  put  in  the  first  section  of  Foss  & 
Pevey  cards  that  were  ever  put  in.  It  is  all  I  have  got;  but 
it  is  because  I  have  not  had  occasion  to  add  to  my  carding 
facilities  since  they  were  put  in.  I  corroborate  Mr.  Barrows' 
experience,  and  that  of  Mr.  Johnston  of  Cohoes,  in  respect  to 
the  value  of  single  carding  for  comparatively  low  numbers. 
If  I  were  going  to  equip  a  mill  to-morrow,  up  to  No.  33  I 
should  put  in  single  carding.  The  reason  of  Mr.  Barrows' 
saving  in  his  comb  is  perfectly  clear,  and  is  due  to  certain 
features  in  the  Foss  &  Pevey  cards.  The  fact  that  he  gets 
less  waste  in  the  comb  is  due  to  the  fact  that  the  fibre  is 
not  chopped  up,  as  it  is  with  double  carding.  The  Foss  & 
Pevey  card  is  like  all  new  things,  —  somebody  has  got  to 
shake  the  tree.  My  cards  were  made  from  first  patterns, — 
made  by  the  Lowell  shop.  They  afterwards  improved  them 
again  and  again.  The  Foss  &  Pevey  cards  of  to-day  are 
much  better  than  the  cards  I  have,  but  my  cards  answer  my 
purpose  very  well.  I  am  cardiiig  fifty-two  pounds  a  day.  The 
yarn  is  stronger  than  that  which  comes  from  the  double  card- 
ing, which  is  as  good  as  most  of  our  neighbors  have. 

With  respect  to  the  damage  from  the  weathering  of  coal,  of 
which  the  gentleman  from  Woonsocket  was  speaking,  I  would 
say  that  Dr.  Percy  is  an  English  writer  of  the  first  rank.  But 
his  remarks  apply  more  to  bituminous  coals  than  to  anthracite, 
which  is  entirely  unknown  there.  Not  so  dense  in  its  texture, 
it  contains  much  more  of  the  volatile  elements,  and  the  damage 
is  much  greater  than  with  anthracite. 

Mr.  Johnston.    Did  you  use  double  carding,  Mr.  Barrows  ? 
Mr.  Babbows.     No,  sir :  only  single  carding  in  both  places. 


40 

Mr.  JoHNSTOH.    What  was  the  speed  of  your  doffers  in  bothT 

Mr.  Babbows.    It  was  the  same  as  with  the  Foss  &  Pevej. 

Mr.  Johnston.  That  acoounts  for  having  less  waste.  In  thB 
first  place,  he  kept  his  cotton  in  the  card,  and  worked  on  it  to 
a  greater  or  less  extent,  single.  In  this  case  he  speeds  up  to  an 
additional  speed,  to  make  up  for  the  difference  in  the  card. 
You  can  card  too  much,  and  break  the  staple,  and  make  mon 
waste. 

Mr.  Gabbed.  I  would  ask  some  gentleman  who  has  had  ei- 
perience  with  the  Foss  &  Pevey  card,  whether  more  benefit 
comes  from  the  *^licker-in"  than  with  the  Foss  &  Perqr 
card. 

Mr.  LuDLAH.  With  respect  to  that,  I  should  like  to  say  that 
my  cards  were  the  first  built,  and  my  cards  have  not  that  pecu- 
liarity. This  is  one  of  the  improvements  that  would  not  bsTD 
been  adopted  otherwise.  There  must  be  some  gentleman  hen 
who  has  the  Foss  &  Pevey  cards  of  modem  constructioiii 
that  will  answer  the  question. 

The  Chairman.  The  only  object  I  had  in  making  the  ro- 
marks  I  did  about  the  card,  was  to  draw  out  the  views  of  mem- 
bers on  the  subject.  I  hope  we  shall  have  a  continuance  of 
the  discussion. 

Mr.  Stiles.    I  don^t  know  as  I  can  explain  the  many  advan- 
tages— for  there   are  many  —  of  having  "lickers-in"  rather 
than  these.     It  seems  to  me  it  is  better  to  have  the  ^^lickers- 
in,"   because   I  think  a  large  proportion   of  the   carding, — 
perhaps  I  ought  not  to  say  a  large  proportion,  —  but  there 
is  a  proportion  of  the  carding  done  by  the  "  licker-in,"  when  it 
takes  the  cotton  from  the  feed,  rolls  it,  breaks  the  cotton  np, 
prepares  it,  and  puts  it  in  a  state  to  be  carded  by  the  cylinder. 
I  will  simply  give  you  some  facts  with  regard  to  the  mill  with 
which  I  am  connected.    I  went  there  a  year  ago,  to  Newbuiy- 
port,  to  the  Victoria  Mills,  and  we  had  one  hundred  and  twelve 
cards,  using  the  double-carding  process.    It  was   decided  to 
throw  those  all  out,  and  we  bought  forty-eight  Foss  &  Peyej 
cards,  built  at  the  Lowell  Machine  Shop.     At  that  time  our 
average  production  was  eleven  thousand  two  hundred  pounds 
of  cloth.     After  we  decided  to  put  in  those  cards,  I  thoagbt 
it  best  to  test  the  yarn  thoroughly,  —  No.  20  warp,  and  see 
how  strong  yarn  we  were  making  with  the   double  cardii^* 
We  averaged  it  for  a  number  of  days.    We  tried  twelve  sin^e 
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threads  a  day,  for  two  or  three  weeks.  They  averaged  to 
break  at  seventeen  ounces  and  a  fraction.  After  we  had  the 
Foss  &  Pevey  cards  going,  —  we  were  using  precisely  the 
same  cotton, — I  tested  that  yarn  the  same  number  of  times, 
under  the  same  conditions,  and  they  broke  at  twenty-one 
ounces  and  a  fraction.  We  have  increased  our  production  very 
largely,  and  I  attribute  a  great  deal  of  it  to  the  better  carding 
we  get.  It  was  so  much  better,  that,  when  I  sent  the  cloth  in 
to  Boston,  the  selling  agents  and  the  treasurer  laid  one  side 
all  the  samples  they  had,  and  asked  me  to  send  the  samples  of 
the  cloth  that  was  made  after  we  got  the  other  carding  a-going. 
We  are  making  an  average  of  sixteen  thousand  pounds  of 
cloth,  the  carding  all  done  on  these  forty-eight  cards;  and  I 
have  in  the  mill  one  grinder,  at  one  dollar  and  ten  cents,  and  a 
man  who  works  half  of  the  time  on  a  grinder,  at  same  price ; 
one  stripper,  and  two  railway-boys.  The  stripper  I  pay  ninety 
cents,  and  the  boys  get  fifty  cents  each.  That  is  all  the  help 
we  have  on  the  carding,  and  we  do  sixteen  thousand  pounds  of 
cloth  per  week  on  an  average. 

Professor  Ordway.     I  was  sorry  not  to  be  in  at  the  time 
the  paper  on  the  subject  of  "  the  Combustion  of  Fuel  "  was  read  ; 
for  I  have  no  doubt  it  was  one  of  great  interest,  one  of  those 
which  we  greatly  need.     It  is  very  important  for  us  t )  have 
practical  experiments.     The  books  we  have  are  mostly  Euro- 
pean books,  and  the  English  books  we  have  are  those  which 
relate,  not  to  such  fuel  as  we  have  in  New  England,  mostly, 
that  is,  good  anthracite  coal ;  for  I  think  there  is  very  little  an- 
thracite coal  in  England  that  is  similar  or  very  nearly  similar 
to  our  own  Pennsylvania  coal.     What  their  authors  say  relates 
mostly  to   bituminous   coal,  which  is  of  an  entirely  different 
character.     Our  anthracite  coal  has  been  exposed  by  nature  to 
such  hard  usage  that  it  cannot  be  hurt  much  more.     It  cannot 
be  hurt  much  by  weathering,  whereas  bituminous  coal  is  in  a 
continual  state  of  deconiposition.     In  the  mine  it  is  continually 
giving  out  gas.     After  it  is  taken  out  of  the  mine,  we  are  not 
quite  so  sensitive  as  to  mind  the  gas  given  out.     But  we  know 
l>y  experiments  made  of  late  years,  that  if  we  take  a  portion  of 
bituminous  coal,  heat  it  to  a  moderate  temperature,  —  to  a  tem- 
perature a  little  above  that  of  boiling  water,  —  for  several  hours, 
it  continually  loses.     If  it  loses  at  that  temperature  in  a  few 
iM>urs,  it  must  lose  a  good  deal  by  exposure  to  such  summers  as 
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we  have  in  this  part  of  the  country,  for  weeks  and  months.  I 
believe  nothing  of  the  sort  has  been  known  to  occur  with  re- 
gard to  anthracite  coal.  It  contains,  to  be  sure,  a  good  deal 
of  a  sort  of  pyrites ;  but  this  is  not  in  such  condition  that 
oxidizing  it  throws  the  coal  apart,  as  with  bituminous  coal. 
We  generally  find,  if  we  take  egg  coal,  pea  coal,  nut  coal,  lump 
coal,  or  furnace  coal,  and  expose  them  for  any  time  to  the 
weather,  there  is  very  little  change,  either  in  the  way  of  break- 
ing up  or  in  the  appearance  itself  of  the  surface  of  the  coal.  We 
should  see  something  in  the  surface,  if  there  were  any  great 
amount  of  change.  We  have  the  very  best  fuel  in  the  world 
for  making  steam.  Anthracite  coal  is  stronger  than  any  other. 
It  will  give  more  heat  per  pound  than  any  other  fuel  except 
petroleum ;  and  that  it  is  impossible  to  use,  for  it  is  dangerous 
and  costly.  It  will  give  more  heat  than  bituminous  coal.  There 
is  some  disadvantage,  and  that  is  that  it  does  contain  a  good 
deal  of  ash.  The  accounts  we  have  in  many  of  the  books  of  the 
analyses  of  coals  are  hardly  fair.  We  see  it  stated  that  a  coal 
from  a  certain  locality  contains  five  per  cent  of  ash.  We  get  a 
few  tons  and  try  it,  and  find,  on  keeping  careful  account  of  the 
clinkers  and  ash  that  pass  through  the  grate,  that  there  will  be 
from  ten  to  twelve  per  cent.  I  see  in  the  results  given  that 
there  were  fifteen  from  pea  coal,  and  twelve  from  the  other. 
This,  I  believe,  is  a  fair  amount.  The  fact  is,  that,  in  breaking 
up  coal,  they  let  go  into  smaller  coal  a  great  deal  of  slaty  matter. 
The  coarser  the  coal  is,  the  purer  it  is.  That  will  agree  with 
the  experience  of  almost  every  one  who  has  examined  this  mat- 
ter. I  had  occasion,  a  few  years  ago,  to  use  a  large  quantity  of 
lump  coal.  It  was  in  large  lumps,  and  professed  to  be  extraor- 
dinarily pure,  because  being  in  lumps  they  could  not  get  much 
slate  in  it.  Such  was  the  case.  We  found  it  more  advanta- 
geous to  take  this  lump  coal  (it  was  taken  from  the  layers  of  pure 
coal,  and  put  into  the  market)  than  to  use  that  which  had  been 
broken  up.  It  was  some  trouble  to  break  it ;  but  where  a  man 
has  nothing  to  do  but  take  care  of  steam-boilers,  and  has  sev- 
eral to  help  him,  he  can  do  it  as  well  as  not.  There  is  an  ad- 
vantage in  getting  this  large  lump  coal  for  large  establishments, 
on  that  account.  But  for  smaller  operations  it  is  better  to  have 
the  coal  sized,  for  small  fires.  Then  we  can  keep  up  a  uniform 
fire.  We  shall  not  have  the  air  passing  through  in  such  a  way 
as  to  burn  it  in  one  spot,  and  not  burn  it  at  all  in  another  spot. 
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It  passes  through  very  uniformly.     When  I  was  a  boy,  anthra- 
cite was  just  coming  into  use.     We  were  obliged  to  buy  it  in 
the  lump,  and  break  it  up  with  a  hammer.     It  was  hard  to  keep 
up  a  fire  in  those  days.     We  don't  have  that   trouble   nowa- 
days, for  the  coal  is  sized.     We  have  what  is  called  "  range  *' 
coal,  of  a  very  good  size   to   burn,  for  ordinary  grates  and 
stoves.     If  we  want  to  keep  a  large  fire,  we  want  it  in  larger 
lamps,  so  that  the  ashes  will  not  fill  up  the  spaces  between, 
nor  prevent  the  access  of  the  air.     The  great  secret  of  burn- 
ing coal  to  advantage,  is  to  have  it  so  that  the  air  will  pass 
pretty  freely  through.     It  is  found  by  experiments,  that  have 
been  made  with  some  care,  that  we  generally  use,  in  burning 
coal   of  almost   any  sort,  twice   as   much  air  as  is  absolutely 
necessary.     To  support  the  combustion  of  coal,  it  is  necessary 
to  use  the  oxygen  of  the  air,  and  to  bring  it  into  contact  with 
the  coal.     If  we  break  up  coal  very  small,  we  can  bring  the  air 
in  closer  contact:  or,  theoretically,  it  would  be  better  to  have 
the  coal  in  the  form  of  pea  coal ;  the  spaces  are  smaller,  the 
oxygen  is  brought  in  closer  contact,  and  it  is  used  up.     If  we 
admit  more  air  than  is  necessary,  this  air  carries  off  the  heat, 
for  the  air  must  go  off  a  good  deal  hotter  than  the  steam  in  the 
boiler,  if  it  is  steam  we  are  making.     We  introduce  cold  air, 
and  heat  it  up  to  four  or  five  hundred  degrees.     It  will  go  off 
generally,  in  most  manufactories,  at   about   500^  Fahrenheit. 
Of  course,  if  we  introduce  double  the  amount,  or  treble  the 
amount,  of  air  that  is  necessary,  as  is  sometimes  done,  it  carries 
off  a  great  deal  of  heat.     Theoretically,  if  we  could  bring  the 
air  into  complete  contact  with  the  burning  coal,  we  should  not 
^86  80  much  coal.     The  heat  produced  would  be  more  intense 
wd  available.     But,  practically,  I  am  not  at  all  astonished  to 
^  the  results  that  have  been  obtained.     The  pea  coal  pro- 
duces an  ash  that  fills  up  the  spaces  between.     The  spaces  are 
▼eiy  small :  when  the  ash  is  formed,  it  fills  them  up,  and  you 
^*nnot  separate  it  so  easily ;  consequently  the  air  will  force 
Jtoelf  through  in  some  spots,  and  not  in  others.     If  you  could 
ieep  the  coal  clean  all  the  time,  it  would  be  another  thing.     If 
Joa  have  coarser  coal,  there  is  much  less  trouble  with  its  filling 
"Dp  the  spaces  so  that  the  air  cannot  get  through  equally  to 
«?erjr  part  of  the  fire.     Egg  coal  is  a  good  deal  better  on  that 
account,  for  keeping  a  clean  fire.     We  have  particles  of  slate 
and  particles  of  ash,  and  they  do  not  fill  up  completely  the 
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spaces  between.  The  air  can  get  through,  and  we  can  have 
a  pretty  complete  combustion.  The  ash  in  the  red-ash  coal 
will  fuse  to  a  clinker.  That  is  objectionable,  because  the 
clinker  fills  up  the  grate,  and  prevents  the  access  of  ^r.  If 
we  have  a  very  intense  fire,  we  are  very  apt  to  get  clinker. 
I  think  every  one  who  has  looked  at  this  matter  will  find  that 
with  pea  coal  you  have  a  pretty  intense  combustion  right 
through  the  grate,  just  where  the  ash  is  most  abundant,  and  is 
in  a  good  position  to  be  fused  by  this  intense  heat  produced.* 
And  it  will  be  found  by  careful  examination  that  the  amoant 
of  clinker  produced  by  pea  coal  will  be  much  greater  than 
that  produced  by  egg  coal,  or  even  by  what  we  commonly  call 
^' steam  coal/'  or  furnace  coal,  coal  of  a  larger  size.  The  heat 
is  very  intense  in  just  that  spot,  perhaps  one  or  two  inches 
above  the  grate. 

I  will  mention  here  the  experiments  made  by  Deville,  in 
France.  He  wanted  to  get  up  an  intense  heat  that  would  melt 
platinum.  He  found  he  could  do  it  with  a  blast  furnace,  with 
coke  broken  up  to  the  size  of  peas.  He  found  that  where  the 
blast  was  introduced  into  a  furnace  of  this  sort,  the  intensest 
heat  was  just  about  two  inches  high.  If  we  take  pea  coal,  and 
have  the  air  introduced  by  its  own  force,  or  blown  into  the  ash- 
pit, the  heat  is  intense  where  we  should  prefer  not  to  have  it 
intense.  We  should  prefer  to  have  it  intense  near  the  top  of 
tlie  coal.  If  you  use  small  coal,  and  have  the  fire  of  any 
depth,  it  is  absolutely  necessary  to  blow  into  the  <ish-pit,  and 
you  have  the  condition  that  Deville  had  when  blowing  air  into 
his  furnace.  The  combustion  is  very  perfect  in  the  small 
space  where  it  is  taking  place,  and  the  heat  is  intense,  and 
fuses  the  ashes  together,  and  the  grate  becomes  covered  with  a 
sheet  of  clinker.  But  no  further  combustion  can  take  place 
until  that  clinker  is  broken  up.  It  would  be  interesting  if  we 
could  have  experiments  made  with  still  larger  sizes.  But  it 
would  be  necessary  in  all  cases  to  state  the  depth  of  the  coal  on 
the  grate,  of  course.  If  we  use  the  pea  coal,  and  want  to  keep 
a  good  fire  and  have  combustion  complete,  we  cannot  have  a 
high  stratum  ;  for  if  we  fill  the  fireplace  pretty  full,  the  small 
spaces  will  produce  too  much  friction.  If  we  use  egg  coal, we 
can  have  it  deeper.  If  we  use  coal  still  larger,  we  can  have  it 
deeper  still.  But,  if  we  take  the  very  largest  coal  there  is,  one 
difi&culty  is  that  the  largest  coal  is  apt,  when  thrown  into  the 
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fire,  to  snap  all  to  pieces,  and  we  get  coal  of  all  sizes.     Really 
here  is  an  objection  again ;   because,  if  it  snaps  to   pieces    in 
different  sized  lumps,  the  small  lumps  would  fill  up  these  spaces 
where  the  air  ought  to  go  through.     If  we  take  the  lump  coal 
and  break  it  up  rudely  and  throw  it  into  the  fire,  we  cannot 
expect  to  have  the  fire  very  deep,  and  have  it  burn  to  good 
advantage.     You  can  probably  have  the  deepest  fire  with  coal 
of  the  egg  f  ize ;  that  having  been  broken  quite  uniformly,  it 
18  not  so  liable  to  splinter  when  thrown  into  the   fire.     This 
splintering  is  occasioned  by  the  gas  retained  by  the  anthracite 
coal.     Anthracite  coal  has  been  found  by  late  experiments  to 
retain  a  large  quantity  of  gas,  —  a  quantity  which  is  equal  to 
twenty  times  its  own  bulk,  —  by  the  peculiar  force  of  attraction. 
Of  course  this  is  retained  by  the  peculiar  substance  of  the  coal, 
and  when  coal  is  thrown  into  the  fire  the  gas  tends  to  escape, 
and  the  coal  is  blown  to  pieces.     This  will  happen  to  a  large 
extent  with  small  coal  as  well  as  with  large ;  but  the  smaller 
the   coal   is  broken,   the   less   in   proportion   there   is   of  this 
splintering,  and  the  less,  therefore,  there  is  of  inequality  pro- 
duced in  the  size  of  the  particles  which  are  in  the  fire.     If  you 
have  large  lumps  and  small  lumps  in  between  them,  you  can  fill 
up  the  spaces  as  completely  as  if  the  fire  had  been  burning  all 
the  time,  and  it  was  filled  with  ashes.    It  is  a  great  disadvantage 
to  keep  stirring  the  fire,  for  we  shall  let  through  the  grate  more 
or  less  of  the  small  coal.     That  is  a  necessity,  and  you  can't 
help  it ;  and  this  small  coal  that  passes  through  into  the  ash-pit 
is  lost, — four  or  five  percent  of  all  the  coal  used,  in  some  cases. 
It  amounts  to  a  good  deal  more  than  the  smoke  which  we  get 
from  bituminous  coal.     That  looks  large,  but  amounts  to  very 
little  really.     The  anthracite  coal,  as  we  all  know,  is  particu- 
larly advantageous  for  tubular  boilers,  because  it  does  not  make 
the  smoke  and  soot  which  is  liable  to  fill  up  the  tubes.     We 
can  have  tubes  of  two  and  a  half  to  three  inches  diameter, 
and  not  have  to  clean  them  out  very  often.     But  on  the  other 
hand,  the  anthracite  does  make  more  ash  than  the  bituminous. 
This  ash  is  very  light,  and  is  carried  forward  into  the  tubes,  so 
as  to  fill  them  up ;  and  they  must  gradually  be  filled  up.     That 
is  not  so  bad  as  the  flakes  of  soot  w^hich  accumulate  in  the 
tubes.     The  bituminous  coal  wants  to  be  burned  with  pretty 
large  flues ;  but  undoubtedly  the  bituminous  coal  can  be  burned 
under  boilers,  provided  we  have  three-inch  tubes :  the  Cumber- 
land coal  is  very  good  in  that  respect;  it  can  never  yield  so 
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mnch  refaae  u  aatlmeftev  wad  the  price  per  ton  is  about  tk 
same.    If  we  take  bitaminouft  eodU  or  ProTince  eosL,  we  sUI 
find,  aft  a  general  thing,  a  pvettr  large  a^M>oiit  of  aslu  and  u- 
fortanately  that  ash  ki  Terr  fiuible.     I  haTe  been  astonished,  in 
barning  E^toa  coal  on  a  large  scale,  to  see  how  soon  the  giate 
wonid  be  coTered  with  a  complete  »iieet  of  clinker.    Thk  is 
always  the  case  where  you  want  a  prettj  hot  fire.     Ton  mint 
ran  in  your  bar*,  break  it  up.  and  open  the  door  and  hook  it 
cot,  and  there  is  a  great  deal  of  heat  lost  in  that  process.    A 
mle  of  prime  importance  in  all  cases  where  we  hnre  a  fire  is  to 
keep  the  fire-door  open  jost  as  little  as  possible :  you  find  tliift 
firemen  do  not  think  very  mnch  often  of  this  point.    I  hiTe 
seen  one  keep  his  fire^oor  open,  turn  around  and   talk,  and 
spend  five  minutes  in  that  way.    He  ooght  to  throw  in  the  ooti, 
and  get  all  through  with  it  in  half  a  minute ;  then  there  would 
be  very  little  trouble :  the  trouble  i5,  that,  if  the  grate^locnr  k 
open,  say,  sixteen  by  twelve  inches,  the  cold  air  is  rushii^  in 
with  prodigious  velocity,  carrying  off  the  heat»  mixing  a  gieift 
quantity  of  cold  air  with  the  hot  air,  and  carrying  it  off  up  chiB- 
ney.    There  is  a  great  deal  to  be  saved,  I  think,  by  getting  men 
who  understand  the  business  of  firing;  we  don*i  always  exercitf 
care  enough  about  that.     You  will  find  all  the  difference  in  the 
world  about  that.     Some  men  are  naturally  pretty  slow  in  thm 
motions,  and  it  will  take  them  two  or  three  times  as  long  to 
fire  up,  as  it  will  other  men.     If  a  grate  is  to  be  cleaned  out,  it 
takes  them  two  or  three  times  as  long  as  it  does  other  men.    1 
have  seen  this  particularly  in  the  smelting  of  lead,  where  I  have 
had  occasion  to  use  a  reverberatory  furnace.     I  had  two  men, 
one  working  at  night,  and  the  other  in  the  daytime ;  one  man 
would  always  get  out  from  the  same  charges   and   the  Kame 
amount  of  firing  one  hundred  and  fifty  pounds  more  of  lead 
than  the  otiier.    I  paid  those  men  the  same  price,  but  I  got  sick 
of  it  after  a  while.     It  is  not  worth  while  to  pay  one  man  a  dol- 
lar and  a  half  per  day  for  wasting  one  hundred  and  fifty  pounds 
of  lead  worth  five  cents  per  pound.     People   do   not  alwa)'8 
think  of  this.     I  believe  you  will  find  it  more  advantageous  to 
pay  a  man  five  or  six  dollars  per  day,  than  two:  a  better  clatf 
of  men,  who  will  be  intelligent  enough  to  see  to  all  these  little 
points.     It  makes  a  difference  whether  you  have  your  fire^oor 
open  five  minutes  or  two ;  and  it  makes  a  great  deal  of  difference 
whether  you  hook  the  coal  unnecessaril3%  and  let  it  through  thfi 
grate.     A   great  deal   of  this   latter  difiSculty  of  letting  ooal 
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through  the  grate,  has  been  attempted  to  be  obviated  by  patent 
grates.  We  have  all  sorts  of  patent  grates,  some  of  them  shak- 
ing grates,  very  good ;  others,  grates  with  very  small  spaces, 
which,  therefore,  can  be  coated  over  with  clinkers  pretty  easily, 
and  soon  are  stopped  up.  The  manufacturers  will  always  warrant 
that  they  will  save  you  thirty  per  cent  at  least  of  the  fuel  used 
before ;  I  cannot  say  that  this  is  exactly  so.  There  is  an  ad- 
vantage in  the  shaking  grate,  because  you  can  clear  out  the 
ashes  without  opening  the  fire-door.  Of  course,  if  you  can  keep 
the  grate  clean,  and  break  up  the  clinkers  without  opening  the 
fire-door,  it  is  a  great  deal  better.  I  had  occasion  to  look  into 
this  matter  of  grates  a  few  years  ago.  A  man  came  along  with 
a  particular  grat€-bar,  supposed  to  save  thirty  per  cent  of  the 
coal.  He  had  certificates  from  manufacturers  to  show  that  it 
would  do  it,  and  was  quite  sure  that  that  was  the  case.  I  told 
him  I  would  take  one  set,  and  we  would  try  those.  The  old 
grates  were  very  heavy,  — one  hundred  and  twenty  pounds  per 
piece,  —  and  they  had  never  been  bent  or  got  out  of  shape  at 
all ;  they  worked  very  well.  We  put  in  this  set.  When  they 
came,  I  told  our  man  to  observe  very  carefully  the  amount  of 
ashes  he  got  through,  and  weigh  it  all,  and  the  amount  of  ashes 
from  the  other  fires.  He  did  not  find  any  difference  at  all  in 
the  amount  of  coal  consumed,  or  in  the  amount  of  ashes ;  but 
in  six  months  the  new  grate  was  used  up  pretty  nearly, — 
warped  all  out  of  shape.  I  took  it  out,  and  put  in  the  old 
grate-bars,  taken  out  of  that  same  fire,  and  they  lasted  four 
or  five  years  without  any  change.  One  of  the  advantages 
claimed  for  the  new  grate  was,  that  it  would  never  warp  or 
get  out  of  shape :  it  was  said  to  be  a  great  deal  better  than  any 
of  the  old  grates.  I  met  this  same  man  who  introduced  this 
grate  a  year  afterwards  in  Providence,  and  asked  him  about 
his  grate-bar.  He  said,  "  I  have  taken  up  another  one  now. 
That  bar  was  not  quite  as  good  as  the  one  I  am  introducinii; 
now.  This  new  one  is  a  great  improvement  on  the  old."  I 
told  him  I  didn't  believe  there  was  a  gretit  deal  of  improvement 
about  the  matter  any  way.  I  told  him  my  experience  with  the 
grate-bar  I  had  introduced  in  place  of  my  old  one.  There  is 
more  in  the  fireman  than  there  is  in  the  grate-bar,  and  more  in 
man  than  there  is  in  the  coal. 

As  to  the  question  of  the  weathering  of  coal,  of  course  it  is 
important  to  keep  coal  covered  on  one  account.  It  is  disadvan- 
tageous to  have  coal  out  of  doors  in  rainy  weather  or  snowy 


weather :  when  a  man  goes  to  gather  ap  the  eoalp.  he  shoTcL^  op 
half  a  wheelbarrow  full  of  anew  with  it,  and  that  »  thrown  into 
the  fire.  It  1:4  a«ivancageoi»  to  have  all  the  dTjnesA  joa  can. 
The  water  yon  throw  into  the  tire  does  not  increase  the  heat^ 
but  dirnini.HheH  it.  The  blaze  that  follows  the  throwing  in  of 
the  water  in  produced  by  the  decompoiation  of  the  water^  and 
then  iu  jiuF>»equent  re-eompOHition.  If  joa  get  an  intense  fire  of 
anthracite  cf>aU  and  throw  in  a  quantity  of  water  open  it,  it  will 
blaze  with  a  blue  blaze.  The  fire  being  yery  intense*  there  is  a 
Aiidrlen  and  rapid  decompo^^iuon  of  the  water  into  earbouie 
oxi<le  and  hydrr>gen,  and^  as  that  gas  rises,  it  ignites,  and  we  get 
a  ftheet  of  flame.  But  it  takes  up  a  great  deal  of  heat  to 
change  that  water  into  gas.  We  have  just  as  mnch  heat  taken 
out  HM  we  get  back  again  when  it  is  burned  in  the  form  of  gas. 
Thirt  principle  of  the  conservation  of  heat,  or  the  conservation 
of  force,  lA  pretty  well  understood  nowadays.  We  don't  be- 
lieve nf>w  that  it  is  advantageous  to  burn  green  wood.  It  is 
HdvHiitageous  U)  get  rid  of  all  the  water  we  can  in  fuel. 

It  is  advantageous  to  get  rid  of  the  pjTites  in  coaL,  —  that 
which  occurs  in  Nova  Scotia  coal,  in  lumps  as  big  as  your  fist, 
and  blackened  over.  When  you  throw  a  lump  of  that  kind  into 
the  fire,  it  will  generally  melt.  It  stops  the  grate,  and  eats  into 
tfie  ^rate.  I  have  had  grate-bars  eaten  half  through  by  pyrites 
that  kej>t  trickling  down,  red  hot,  eating  into  the  iron.  When 
it  irt  in  Huch  a  state  it  is  very  disadvantageous.  What  we  have 
in  our  anlliracite  coal  mostly  is  very  small  indeed,  in  thin  plates. 
W(?  (;annot  ^^ct  rid  of  it  by  picking  simply ;  we  cannot  get  rid 
of  it  by  the  process  of  washing,  because  it  is  an  exceedingly 
(hMiHc  coal,  and  these  plates  are  in  the  interior  of  the  lumps. 
We  may  wash  or  weather  it  as  much  as  we  please,  and  we 
don*t  get  rid  of  that  pyrites.  In  the  bituminous  coal  it  is  some- 
what difl'i^rent.  It  may  be  partially  broken  up.  The  bitumin- 
ouH  v.niil  is  more  apt  to  be  in  layers  that  will  come  apart  and 
show  tlii»  pyiites  between  these  layers.  As  it  splits  up  we  set 
IV<M«  llh'se  particles.  It  is  not  so  with  anthracite  coal,  which 
is  not  apt  to  split  np  in  layers,  as  the  bituminous  coal  does. 
We  nniy  j^ain  undoubtedly  by  washing  the  coal,  and  this 
holds  niort'  particularly  in  the  use  of  coal  for  metjdlurgical 
purposes.  riu\v  lind.  for  instance,  at  Johnstown,  Penn.,  where 
thev  have  a  coal  that  contains  a  great  deal  of  sulphur,  that  it 
is  very  atlvaniagoons  to  wash  it.  It  is  all  broken  up  of  the  size 
of  a  hickory-nut,  and  the  large  lumps  of  pyrites  all  roll  out  of 
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the  sieve  in  which  it  is  broken  up;  the  coal  going  through. 
Tiie  other  part  is  washed  on  jiggers,  at  some  expense.  Still  it 
pays,  because  they  get  a  coke,  finally,  which  is  free  from 
sulphur,  or  nearly  so,  and  in  such  a  case  they  are  working  with 
a  coking  coal,  so  when  they  coke  it,  it  runs  together,  and  they 
get  coke  good  enough  for  all  practical  purposes.  The  trouble 
with  washing  coal  is  just  that,  if  they  break  it  up  and  it  will 
not  coke,  tliey  get  coal  too  fine  to  burn  without  blowing  a  blast 
through  it.  We  cannot  get  a  draught  through  dust-coal  of  any 
sort.  When  it  is  dust-coal  we  must  use  a  pretty  forcible  blast 
to  blow  through  it.  That  makes  a  great  many  particles  to  drop 
through  the  grate.  It  is  disadvantageous  to  break  up  l)itumin- 
ous  coal.  It  would  be  very  disadvantageous  to  break  up  the 
anthracite  coal  any  finer  than  egg  coal,  if  we  can  help  it.  Some 
of  it  gets  broken  up,  and  is  convenient  for  those  who  have  occa- 
sion to  make  small  fires.  With  pea  coal  we  can  get  a  fire  with 
three  or  four  inches  of  depth,  that  would  be  pretty  intense. 
With  egg  coal  we  should  have  to  get  it  four  or  five  inches  deep. 
The  pyrites  that  is  with  the  anthracite  is  not  very  liable  to 
change  by  mere  oxidation.  There  is  a  great  deal  of  pyrites 
in  the  bituminous  coal  which  oxidizes  with  the  greatest  ease, 
and  it  heaves  the  coal  all  apart  in  a  few  weeks,  or  in  a  few 
months,  at  any  rate.  I  have  a  few  specimens  of  a  very  good 
coal  that  1  got  in  Nova  Scotia  a  year  or  two  ago,  that  have  been 
kept  in  a  drawer.  I  went  lo  look  at  it  some  time  ago,  and 
found  the  lumps  broken  to  pieces,  and  effloresced  on  the  outside 
with  sulphate  of  iron.  The  slight  amount  of  moisture  in  the 
air  had  got  to  this,  and  oxidized  it,  and  changed  the  pyrites  to 
crystals,  and  broken  the  coal  all  to  pieces.  We  never  see  that 
with  anthracite.  It  is  hardly  worth  while  to  wash  or  weather 
anthracite.  It  is  best  to  have  it  of  uniform  size,  if  we  can  get 
it  so,  and  of  moderate  size,  and  have  it  in  as  great  a  degree  of 
purity  as  we  can  get  it.  As  for  the  time  it  is  kept,  whether  two 
months  or  two  years,  it  makes  very  little  difference  if  we  keep 
it  under  cover.  It  does  not  need  to  be  kept  under  cover,  of 
course,  as  much,  by  any  means,  as  wood  or  bituminous  coal. 
And  there  is  this  fact  that  I  have  already  alluded  to:  if  we  leave 
it  out  of  doors  in  winter,  and  a  man  goes  out  to  get  a  wheel- 
barrow toad  of  it,  he  is  sure  to  get  the  coal  very  wet,  and  mixed 
up  with  lumps  of  ice  and  snow  ;  and  in  the  furnace  you  are 
evaporating  a  great  deal  of  water,  and  using  your  heat  to  melt 
a  gi'eat  deal  of  ice  instead  of  burning  coal.     It  is  very  doirable 
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that  the  experimeDts  that  have  been  made  should  be  carried 
farther,  and  different  idzes  of  coal  tried  week  after  week  and 
month  after  month,  and  a  carefdl  record  made  of  the  result; 
and  at  the  same  time  it  would  be  well  to  note  whether  the  cod 
that  is  thrown  in  snaps  to  pieces  yerj  much.  This,  I  think,  is 
rather  an  important  item.  If  it  does  not  snap,  —  and  some 
coal  is  of  a  character  that  it  does  not  snap  much,  —  of  course 
it  is  a  great  deal  better  than  that  which  snaps  very  freelj. 
There  is  a  great  deal  of  difference  in  different  sorts  of  cotL 
We  find,  for  instance,  our  Western  cannel  coal  will  snap  when 
it  is  thrown  into  the  fire.  The  English  cannel  coal  does  not 
I  have  often  thought  that  it  might  really  be  advantageom 
sometimes  if  we  could  only  season  or  anneal  this  coal  before  it 
was  burned.  We  could  get  a  better  fire  if  we  would  take  egg 
coal  and  heat  it  nearly  to  redness,  and  let  it  cool  slowly,  so  as  to 
season  it ;  then  we  could  keep  it  of  pretty  uniform  size  until  it 
was  well  burned  out.  We  could  have  a  distribution  of  air  more 
free  and  uniform  all  over  the  surface  of  the  grate. 

Mr.  Charles  Noub8E.    Can  you  give  us  any  experience  as 
to  the  distributing  of  heat  by  the  aid  of  steam? 

Professor  Obdway.    In  that  connection  I  will  mention  an 
illustration  of  what  might  be  done  in  that  respect.     I  found, 
some  time  ago,  they  were  bui-ning  bricks  over  in  Somerville 
with  coal  instead  of  wood.     In  order  to  burn  coal  to  advantage, 
it  was  necessary  to  spread  the  heat.     The  heat  was  too  near 
the  fire.     They  found  it  necessaiy,  or  advisable,  in  burning  the 
coal  to  bake  bricks,  to  blow  in  a  jet  of  steam  over  the  fire,  and 
carry  forward  the  hot  air  into  the  interior  of  the  kiln,  so  that  the 
heat  might  be  spread.     The  steam  did  not  add  any  thing  to  the 
heat,  it  simply  distributed  the  heat ;  it  diminished  it.    It  was 
necessary  to  use  a  pressure  of  one  hundred  pounds  to  the  inch. 
It   was  rather  an   expensive   way   of  spi-eading   the  heat.    I 
believe  in  all  cases  it  will  be  found  that  steam  adds  nothing  to 
the  positive  amount  of  heat  produced  ;  it  simply  does  some- 
thing towards  the  distribution. 

Mr.  Stiles.  I  was  speaking  just  now  about  our  No.  20  yarn. 
It  occurred  to  me  that  gentlemen  would  think  those  were  the 
only  numbers  we  made.  Our  numbers  run  from  20  to  38,  ave^ 
aging  about  30. 

Recess  until  two  o'clock  p.m. 
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AFTERNOON    SESSION. 

The  Association  re-assembled  at  two  and  a  half  o'clock,  and 
was  called  to  oi'der  by  the  Chairman. 

Mr.  Garsed.  a  minute  or  two  upon  the  subject  of  coal. 
Professor  Ordway  seemed  to  lead  us  in  the  direction  that  all 
small  coal  was  likely  to  clinker  on  the  grate-bars,  or  the  ashes 
would  collect  on  the  grate-bars,  and  thereby  prevent  the  draught. 
In  Pennsylvania  we  know  that  one  kind  of  coal  will  not 
clinker,  and  another  kind  of  coal  will  not  choke  up  by  the 
ashes.  Again,  if  I  undei-stood  him  right,  he  said  that  cracking 
and  splintering  and  flying  around  was  evidence  that  the  coal 
was  not  of  good  quality.  It  is  a  fact  that  the  best  anthracite 
coal  in  Pennsylvania,  the  "  Buck  Mountain,"  is  so  liable  to  crack 
and  fly  around,  and  burn  the  carpets,  that  we  decline  to  use  it 
for  domestic  heating ;  but  it  has  more  steam  in  it  than  any 
other.  We  never  stir  the  6res  with  anthracite  coal,  we  only 
stir  them  up  where  we  use  bituminous  coal.  We  burn  the 
finest  kind  of  fuel,  and  take  care  to  get  the  right  kind  for  the 
purpose.  You  can,  in  Pennsylvania,  find  coal  of  such  a 
character  that  it  will  clinker,  and  still  let  the  draught  through. 
It  is  honey-combed  ;  but  it  does  let  the  draught  through.  With 
an  indiscriminate  kind  of  coal,  of  course  you  have  trouble. 

I  hope  somebody  will  speak  of  the  Foss  and  Pevey  cards. 
I  came  all  the  way  from  Philadelphia  to  hear  them  described. 
Some  few  years  ago  I  came  to  New  England,  and  was  told  by 
manufacturers  that  a  "  licker-in  "  on  a  finisher  card,  if  not  on 
a  breaker  card,  was  an  injury.  I  went  home  and  made  experi- 
ments which  seemed  to  verify  the  assertion.  We  see  before  us  a 
finisher  card,  with  two  "lickers-in."  I  would  like  some  one  to 
tell  me  if  the  "licker-in  "  is  an  injury  to  a  finisher  card.  When 
the  sliver  had  been  previously  prepared  on  a  breaker  card,  I 
would  like  to  have  him  explain  why  were  two  "  lickers-in  "  put 
on  the  finisher  card.  I  trust  some  gentleman  familiar  with  the 
matter  will  tell  us  why  they  put  a  "  licker-in  "  on  the  finisher 
cai'd.     Our  friends  in  Fall  River  have  the  cards.     The  Chicopee 
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CompaDy  have  the  cards.  We  all  think  we  know  something 
about  the  subject.  Let  us  hear  what  gentlemen  have  to  say. 
The  claim  has  always  been  made  that  a  "licker-in"  on  a  card 
clouds  the  work ;  that  the  tendency  is  to  send  the  cotton  across 
the  card,  sometimes  gathering  a  very  much  thicker  sliver  than 
at  others.  I  doubt  not  it  is  so.  It  is  a  fact  that  can  be  easily 
established.  We  are  of  course  anxious  to  have  the  best  card. 
If  the  Foss  and  Pevey  card  will  do  more  work  for  the  floor 
space,  and  for  the  labor,  it  is  a  very  important  matter  that  we 
should  adopt  it.  It  is  a  still  more  important  matter  that  we 
should  adopt  it  exactly  right.  We  should  not  go  on  and  take 
up  the  subject  as  it  looks  there  on  the  sketch,  and  have  to  alter 
it  after  a  while,  and  go  back.  It  is  a  simple  point  for  somebody 
that  has  the  experience,  to  tell  us  why  they  have  put  it  on  the 
flat  card  there.  I  hold  that  card  is  a  finisher  card.  It  is 
claimed  that,  if  you  put  the  work  through  once,  it  is  done  as 
well  as  with  the  double  carding.  I  think  I  have  seen  it  done 
as  well.  I  think  very  few  men  could  see  the  diflference  between 
double  carding  and  single  carding  with  the  Foss  and  Pevey 
card  ;  but  there  was  no  "  licker-in  "  on  it. 

Mr.  Sawyer.  I  understand  that  Foss  and  Pevey  make 
them  both  ways,  with  the  "licker-in'*  and  without  it.  They 
have  made  them  with  the  feed-rolls  close  to  the  cylinder.  The 
Williiiiantic  Company,  in  their  first  experiment  with  the  Foss 
and  revev  card,  tried  it  as  it  is  shown,  and  did  not  meet  with 
good  success  with  their  long-staple  cotton.  They  afterwanls 
abandoned  tliose  rolls,  and  put  the  feed-rolls  close  to  the  cylin- 
der; and  they  were  so  well  2)leased  that  they  adopted  them,  as 
we  heard  this  morning. 

The  (/HAiKMAN.  Mr.  Garsed  makes  inquiry  as  to  the  "lick- 
ei-in.''  The  time  was  when  all  New  England  abandoned  the 
"  licker-in  ''  on  cards,  as  being  a  damage.  His  inquiry  is.  Why 
is  tlie  '*  licker-in ''  introduced  on  the  Foss  and  Pevev  card? 
Can  any  gentleman  give  us  any  information  or  any  views  upon 
that  subject,  as  to  its  original  history  or  its  present  use? 

Mr.  Gaused.  Some  gentleman  in  the  room  said  that  he  used 
*Mickers-in ''  on  his  breakers,  but  not  on  the  finisher.  It  is  a 
simple  pohit.  Here  is  a  'Micker-in  "  put  on  a  finisher.  That 
which  I  now  indicate  to  you  on  the  platform  is  a  finisher  card. 

The  Chaihman.  What  was  the  reason  for  their  introducing 
the  ''  lieker-in  ''  on  that  card? 
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Mr.  Garsed.  The  idea,  from  my  stand-point,  was  to  prepare 
tlie  cotton,  and  tear  it  up,  for  the  cylinder ;  i.e.,  to  correct  the 
liability  of  the  cotton  lap  to  become  unequal;  portions  being 
thicker  than  others  in  consequence  of  the  tendency  of  cotton 
to  adhere  together  in  a  mass,  greater  than  is  desired.  The 
'*licker-in  "  had  the  tendency,  or  we  supposed  it  had,  to  prepare 
that  hard  lump  of  cotton  better  for  the  cylinder  wire,  than  it 
would  be  to  bring  the  feed-rolls  direct  to  the  cylinder. 

The  Chairman.  It  was  a  settled  thing  that  the  wire  on  the 
cylinder  was  different  from  the  wire  on  the  "  licker-in  "  ? 

Mr.  Garsed.  Yes,  sir.  It  has  been  diamond  wire  until  with- 
in a  few  years,  —  not  universally.  Now  if  the  fact  is  that  it  is 
necessary  to  have  the  "licker-in"  applied  to  finisher  cards, — 
whether  the  idea  was  to  distribute  the  cotton,  or  tear  open  these 
hard  knots,  I  would  not  like  to  say.  It  is  true  that  there  are 
more  "lickers-in  "  in  New  England  on  breaker  cards  than  there 
are  on  finisher  cards ;  and  there  are  men  that  would  probably 
defend  the  "  licker-in  "  on  breaker  cards,  who  would  not  do  so 
on  the  finisher  card.  I  would  like  to  have  gentlemen  draw 
the  line  that  I  make.  This  [pointing]  is  a  finisher  card  with 
a  "  licker-in." 

Mr.  Leigh.  I  know  a  large  mill  in  England  that  applied 
*Micker8-in  "  to  finishei*s,  for  sea-island  cotton,  with  great  advan- 
tage. They  have  a  very  large  number  of  cards,  —  probably  run 
two  hundred  thousand  spindles.  They  put  on  "  lickers-in,"  and 
covered  them  with  Garnet's  wire.  It  is  a  metallic  wire,  very 
like  the  flat  wire  now  being  put  on  "  lickers-in,"  set  in  leather. 
At  the  time,  it  was  discussed  a  good  deal  whether  the  "  licker- 
in  "  was  suitable  for  finisher  cards  for  sea-island  cotton.  I  re- 
member very  well  these  "  lickers-in  "  being  tried,  and  I  know 
they  are  in  use  to  this  day,  and  made  a  very  great  improvement 
in  the  working  of  these  cards.  The  wire  on  the  cylinder  lasted 
longer,  and  the  carding  was  perceptibly  improved.  The  uni- 
versal practice  now  in  England  —  and,  in  fact,  I  may  say 
everywhere,  except,  perhaps,  this  country  —  is  to  build  the 
cards  with  "lickers-in."  I  think  the  "licker-in"  is  a  very  good 
intermediate  between  the  picker  and  the  clothing  on  the  card- 
cylinder.  It  breaks  up  the  lumps  of  cotton.  It  evens  them 
out,  and  gives  the  cylinder  a  better  chance  of  taking  it  by 
degrees.  When  you  put  a  cylinder  up  to  a  pair  of  feed-rolls, 
and  feed  it  with  raw  cotton,  it  is  not  the  order  in  which  it  ought 
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to  come.  The  "licker-in  "  is  a  very  good  intermediate  for  that 
purpose.  At  all  events,  all  the  cards  made  in  England  have 
"  Hckers-in,"  whether  breakers  or  finishers. 

Mr.  Johnston.  Mr.  Garsed  asked  the  question,  why,  in  the 
modem-built  card  of  1880,  we  go  back  to  wEat  was  called  a 
discarded  idea,  the  idea  of  ^^  lickers-in  "  on  breaker  or  finisher 
cards  ?  I  will  throw  out  a  suggestion  on  that  matter.  If  they 
come  to  you,  or  any  manufacturer,  and  present  the  claims  of 
their  card :  what  is  it  ?  Not  that  it  is  a  card  with  flats,  so 
much  as  that  it  is  a  card  that  will  do  twenty-five  to  fifty  per 
cent  more  work.  How  do  they  get  this  additional  work? 
They  get  it  from  a  single  card,  not  by  the  top-flats,  which  are 
only  to  receive  dirt,  but  by  the  additional  wire-surface  whereby 
you  can  card  an  additional  amount  of  cotton  better  than  you 
can  with  ordinary  wire.  You  cannot  do  that  with  the  lap  as 
it  ordinarily  comes  from  the  lapper.  It  is  uneven,  some  parts 
of  the  cotton  very  mucli  opened,  and  others  solid  and  compact; 
and  to  make  good  work  we  know  we  have  to  have  wire  mid- 
dling fine.  But  if  the  cotton  comes  from  the  lapper  in  this 
confused  condition,  right  directly  to  the  main  cylinder,  it  in- 
jures the  main  cylinder.  If  you  crowd  it  through,  your  card 
will  throttle  and  fail,  and  the  work  fail  with  it.  You  put  this 
*'  licker-in  "  on,  which  receives  this  cotton  in  this  shape,  and, 
the  wire  being  made  strong,  it  prepares  the  cotton ;  and  the 
cotton,  instead  of  being  worked  upon  by  the  "  licker-in,"  and 
injured  by  that,  comes  to  the  cylinder  in  a  thin  sheet,  is  acted 
upon,  and  is  more  prepared  to  throw  off  its  dirt.  If  Foss  & 
Pevey  will  take  their  cards,  running  at  speed,  and  take  that 
lap  and  run  it  right  up  to  the  cylinder,  you  will  find  there  will 
be  more  dirt  in  the  work.  The  cotton  will  not  be  so  relieved 
of  its  dirt  as  to  deliver  it  into  those  flats  as  freely  as  it  does 
with  the  "licker-in."  For  increased  work  I  say  a  "licker-in" 
is  a  necessity,  if  you  are  going  to  get  any  extra  quantity  of 
work  from  a  card. 

Mr.  Garsed.  Do  I  understand  you  to  say  that  the  in- 
creased work  is  at  the  expense  of  clothing  ? 

Mr.  Johnston.  No,  sir,  not  at  all.  If  you  put  down  that 
additional  earding-surface,  and  deliver  your  cotton  in  so  much 
better  condition,  even  with  an  additional  quantity,  to  your 
cylinder,  by  putting  on  your  "licker-in"  you  could  certainly 
improve  the  quality  of  your  carding  over  what  it  would  be  if 
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the  "licker-in"  had  not  been  there.  The  "licker-in"  is  a 
necessity  where  you  increase  the  quantity  to  be  carded.  It  is 
a  necessity,  to  carry  out  the  idea,  in  the  Foss  &  Pevey  card, 
of  the  quality  and  quantity  of  work,  taken  in  connection  with 
the  other  features  of  the  system. 

The  Chairman.  You  remember  that  in  a  good  many  of  the 
finisher  lappers  they  put  in  cylinders  covered  with  teeth. 
Would  it  not  be  better  to  leave  that  on  the  lapper,  and  have 
that  in  proper  condition  there  ? 

Mr.  Johnston.  The  gentleman  would  find  we  increase  our 
fly-waste  and  our  little  tufts  of  broken  cotton  by  putting  that 
fine  cotton  on  the  cylinder.  It  is  very  harsh,  and  it  is  more 
apt  to  break  the  cotton  than  it  is  after  it  is  placed  to  the 
**  licker-in." 

Mr.  Garsed.  If  the  "  licker-in  "  gives  the  quality  to  the 
card  and  its  value,  why  should  we  not  apply  the  "licker-in" 
immediately  to  all  our  finisher  cards?  The  "licker-in"  was 
discarded  here  because  it  spoiled  the  work  of  the  finisher  card. 
How  is  it  that  you  put  that  work  back  again  upon  the  finisher 
card? 

Mr.  Johnston.  I  am  afraid  that  calling  that  a  finisher  card 
will  not  make  it  so.  When  they  asked  the  President  to  issue 
a  certain  proclamation,  he  said  that  it  would  have  no  effective 
force.  They  said,  *'  You  can  call  it  a  proclamation  with  author- 
ity."  His  reply  was,  *' Calling  it  so  don't  make  it  so."  So 
with  the  old  conundrum,  "  How  many  legs  does  a  calf  have,  if 
you  call  his  tail  a  leg?"  The  solution  is  found  to  be  thjit  call- 
ing a  tail  a  leg  don't  make  it  so.  Calling  a  breaker  card  a 
finisher  card  does  not  make  it  so,  certainly.  All  we  have  to  do 
is  just  to  take  and  look  at  the  two  cards,  —  look  at  the  cotton 
as  it  comes  on  to  the  cylinder  from  the  lapper  or  from  your 
finisher  card.  In  one  case  your  fibre  is  all  straightened  out, 
and  the  cotton  carded  beautifully.  Look  at  the  fibres  of  the 
breaker  lap,  and  it  is  all  broken  off  irregularly.  The  condition 
of  the  cotton  from  the  lapper  or  breaker  cards  is  very  different. 

Mr.  Garsed.  Then  I  misunderstand  this  card  entirely.  All 
the  arguments  to-day  seem  to  be  that  the  card  produces  a 
larger  amount  of  work,  and  I  am  free  to  confess  that  I  have 
seen  some  that  did  as  well  as  with  double  carding.  If  it  does, 
then  of  course  it  is  a  finisher  card,  as  well  as  a  breaker  card,  — 
a  very  desirable  thing  for  us  to  get.     I  cannot  get  my  friend 
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Johnston  away  from  the  idea  that  thb  is  a  finisher  card.  If 
70U  are  going  to  put  another  card  on  afterwards,  it  is  a  breaker 

card. 

A  Membeb.  I  move  that  the  name  be  changed,  and  thit 
they  be  called  **  breaker-finisher  cards."  Then  we  cover  the 
ground. 

Mr.  Gabsed.  Except  that  that  is  a  finisher  card  with  a 
"  licker-in." 

Mr.  Johnston.  You  cannot  get  away  from  it  in  that  way. 
The  ^licker-in*"  is  the  breaker,  and  the  card  without  the 
^^  licker-in  "  is  the  finisher. 

The  Chairman.    I  am  in  pursuit  of  knowledge  on  this  sub- 
jecU  as  well  as  the  Association.     I  hope  you  will  pardon  me  for 
occupying  a  few  minutes  of  your  time,  with  a  view  to  getting 
information.     The  established  plan,  when  the  *^  licker-in  *'  is 
introduced,  is  that  it  has  coarser  teeth.     We  want  a  certain 
fineness  of  the  teeth,  to  card  cotton  properly.     This  discussion 
brings  out  to  my  mind  this  single  point,  which  I  would  like  to 
submit  for  you  to  answer:  Were  top  cards   introduced  origi- 
nally for  any  other  purpose  tlian  cleaning  the  cotton  ?     [Draws 
illustration  on  the  blackboard.]      The  sliver  from  the  lapper 
comes  in  here.    If  the  card  runs  thU  way,  of  course  it  is  pulled 
down  over  there.     We  all  know  in  sampling  cotton,  if  we  want 
to  straigliten  it  out  and  see  how  the  fibre  looks,  we  pull  it  out 
in  that  way.     The  action  of  the  card  is  precisely  the  same. 
The  rolls  hold   it,  and   straighten  it  by  the  velocity  of  these 
fine  teeth  across  it.     The  question  comes  to  me  whether  those 
coai-se  teeth  will  cai-d  it  as  well,  —  at  the  place  where  all  the 
carding  is  done,  —  will  the  coarse  teeth  card  the  cotton  as  well 
as  the  fine  teeth  would  if  thev  come  in  contact  with  it  at  that 
place?     Let  us  take  it  for  granted  that  all  the  carding  on  the 
cotton  is  done  here^ — the  straightening  of  the  fibre  with  the 
card.     Suppose  we  introduce  a  top-flat  here.     It  does  not  touch 
the  teeth  anywhere  ;  but  there  is  a  certain  amount  of  cotton 
accumulated  on  the  surface  of  this  card,  that  we  will  say,  for 
the  purpose  of  discussion,  has  been  carded  all  that  it  will  ever 
be.     From  this  point  to  that  first  top-flat,  there  is  a  smooth,  silky 
surface  of  cotton  lying  on  the  surface  of  the  teeth.     In  that 
cotton  there  are  bits  of  dirt  and  seed  that  have  not  been  got  out 
of  the  laps  by  any  operation  whatever.     Some  portion  has  been 
got  out  here^  and  thrown  into  the  dust-box  below  ;  but  they  still 
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remain  to  a  certain  extent.  These  top  cards  are  left  a  little 
further  over  here,  the  design  of  which  is,  that  they  shall  take 
the  larger  lots  of  dirt,  &c.  When  that  top  card  catches  a  little 
bit  of  leaf  or  seed  that  lies  on  a  nice  smootli  sliver  of  cotton, 
does  it  not  irritate  it?  It  pulls  it  out,  and  the  surface  is  irri- 
tated. You  go  on  and  do  that,  and  when  you  have  got  this 
cotton  over  here^  I  say  it  is  not  as  smooth ;  it  does  not  lie  as 
nice  and  slender  when  the  doffer  takes  it  off  as  it  did  down 
here.  The  question  is:  Do  top  cards  card,  oi;  only  clean?  I 
say  the  carding  on  the  card  is  all  done  here.  If  you  want 
No.  32  wire  to  do  your  carding,  you  must  introduce  it  here.  If 
you  introduce  a  "licker-in"  here  for  the  purpose  of  cleaning 
cotton,  that  is  one  thing.  I  question  whether  you  can  ever 
card  it  as  well  afterwards,  by  taking  it  off  of  that  "licker-in." 

I  introduce  this  as  my  view,  with  the  object  of  keeping  up 
the  discussion.  I  really  am  in  want  of  information  as  to 
whether  top  cards  card.  But  assume  that  they  card :  every- 
thing else  being  equal,  the  rolls  of  the  same  size,  the  sliver  of 
the  same  size,  whether  the  cards  are  any  better  for  the  multipli- 
cation of  top  cards,  is  information  I  would  like  to  get. 

Mr.  Gabsed.  I  suppose,  Mr.  President,  that  the  "licker- 
in  "  was  introduced  before  pickers  were  fis  well  and  as  scien- 
tifically made  as  they  are  to-day,  for  the  purpose  of  throwing 
down  from  the  feed-roll,  at  the  commencement  of  the  operation, 
a  large  amount  of  seed  and  trash  that  is  in  the  cotton,  that 
should  not  go  upon  the  cylinder,  and  as  another  way  to  dis- 
tribute the  cotton  on  the  cylinder  as  evenly  as  possible.  Now 
if  we  throw  overboard  the  notion  that  the  "lieker-in"  did  not 
throw  down  the  trash,  that  it  was  a  mistake,  why,  then,  it  is  of 
no  advantage  to-day,  other'  than  to  save  the  wire  of  the 
cylinder,  provided  you  make  the  feed-rollers  small  enough  in 
diameter  so  that  the  length  of  the  cotton  fibre  shall  not  exceed 
the  distance  of  the  wire  of  the  cylinder  to  the  centre  of  the 
feed-rollers.  That  is  just  what  happens  with  the  licker-in,  — 
that  the  cotton  is  received  by  it  in  clouds,  or  in  larger  bunches 
than  it  should  be,  distributed  on  the  cylinder  in  that  same 
condition,  because  the  "licker-in"  combs  it  only  partially. 
Take  out  the  top  feed-roller  and  put  a  concave  plate  there, 
as  is  practised  in  some  cards  of  large  production,  the  cylinder 
coming  exactly  at  the  edge  of  that  plate.  Then  you  come  to 
the  combing  process,  to  get  rid  of  the  danger  of  the  cotton 
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not  being  held  back  until  it  is  combed.     I  am  trying  to  gife 
some    reason   why    **  lickers-in "    were    introduced,   suppoang 
pickers  were  not  as  perfect  as  they  are  to-day.     It  is  easy  to 
see  that  if  the  cotton  should  come  from  that  feed-roll  a  shorter 
length  than  its  diameter,  the  cylinder  could  not  take  hold  of  it 
and  comb  it  out.     You  take  a  piece  right  out  by  the  cylinder, 
and  wait  until  it  comes  to  the  first  flat  before  it  combs  it  at  all 
Half  of  the  diameter  of  feed-rollers  is  greater  than  the  whole 
length   of  upland  cotton.     Hence  a  difficulty  comes  in  there, 
which  was  remedied  by  a  feed-roll  being  made  to  fit  into  a  con- 
cave.plate.    That  will  account  in  some  degree  for  the  &ct  of 
the  ^'licker-in*'  throwing  down  the  seed  and  the  large  leaf! 
The  efiiect  of  gravity  in  this  case  was  in  favor  of  the  seed  and 
trash  falling.     In  the  other  case  it  has  nothing  to  do  with  it, 
because  the  cylinder  is  taking  it  from  the  feed-roll ;  and,  going 
in  the  other  direction,  of  course  before  the  cylinder  takes  it, 
there  will  be  still  a  large  amount  of  dirt  there.    The  ^^  )icke^ 
in,*'  introduced  on  that  card,  is  for  the  purpose  of  doing  the 
work  before  it  reaches  the  fiat. 

Mr.  Leigh.     I  was  going  to  remark  that  I  don^t  believe  that 
card  will  produce  any  thing  near  as  large  a  quantity  without  a 
^'  licker-in ''  as  it  will  with  it.     I  don't  think  any  card  will.    I 
remember  some  twenty  odd  years  ago  my  father  put  flats  below 
the  cylinders :  the  lap  was  fed  in  the  ordinary  way ;  the  cylin- 
der and  doffer  turned  the  other  way  (you  have  probably  seen 
it  illustrated  in  his  book) ;  we  had  a  great  deal   of  wire  on 
it.     In  fiict,  this  is  a  miniature  of  that  card,  with  this  excep- 
tion: that  flats  were  below,  and  rollers  al>ove.      We  started 
it  up  with  five  hundred  pounds  per  week,  and  soon  saw  that 
the  cotton  was  over-carded.     We  speeded  it  up,  and  when  we 
got  to  seven  hundred  and  fifty  pounds,  the  cotton  was  very 
much  better  carded  than  it  was  at  five  hundred,  showing  that 
it  was  over-done.     And  I  think  if  that  card  was  reduced  down 
to  the  same  quantity  as  is  put  through  the  small  card,  it  would 
he  over-done :  that  is  to  say,  there  is  too  much  wire  to  pass 
through.     It  is  a  great  fault  to  have  too  little  carding;  but 
there  is  another  fault,  and  that  is  carding  too  much.     There 
is  a  happy  medium,  and  I  think  it  rests  —  with  that  card  as 
with  the  one  my  father  tried  his  experiments   with — in  just 
getting  the  proper  quantity  of  cotton  to  go  through  in  a  certain 
time.     But  I  am  certain,  from  what  I  have  seen  in  connectioD 
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with  the  matter,  that  the  card  will  not  do  any  thing  like  the 
quantity  of  work  without  the  "licker-in  "  as  it  will  with  it.  In 
the  first  place  the  "  licker-in  "  takes  a  good  deal  of  dirt  out. 
It  straightens  the  fibres,  and  feeds  the  cylinder  regularly.  It 
does  not  take  it  off  in  blotches,  as  it  does  with  a  pair  of  feed- 
rollers  put  up  to  the  cylinders.  And  if  the  "  licker-in  '*  is 
covered  with  proper  wire,  that  will  not  caiTy  cotton,  —  wire 
that  runs  clear;  diamond-pointed,  flat-toothed  wire,  such  that 
you  cannot  see  the  cotton  when  you  take  the  cover  off,  —  and 
the  cotton  is  delivered  to  the  cylinder  before  it  makes  a  revolu- 
tion, a  "licker-in  "  is  a  good  thing.  But  if  a  '4icker-in  "  carries 
cotton,  it  is  a  very  bad  thing,  because  it  delivers  it  irregularly. 
The  cylinder  begins  to  strip  it  only  when  it  gets  full,  and  takes 
it  off  at  intervals  like  a  blanket;  it  goes  on  again,  and  keeps 
accumulating  cotton,  and  so  you  get  an  irregular  delivery  to 
your  cylinder.  But  where  you  get  a  "  licker-in  "  with  metallic 
wire,  or  wire  that  keeps  clear,  delivering  cotton  from  the  feed- 
rollers  regularly,  the  "licker-in'*  not  only  takes  a  great  deal 
of  dirt  out,  but  delivers  it  to  the  cylinder  in  better  shape,  with 
the  fibres  straightened  out.  It  saves  cylinder-wire,  and  will  not 
require  so  much  grinding.  I  know  from  what  I  have  seen  that 
the  card  will  card  more  cotton  with  a  "licker-in"  than  it  will 
without  it. 

As  there  is  no  one  else  to  occupy  the  floor  at  this  moment,  I 
will  give  an  account  of  some  experiments  that  I  tried  with  a 
card  similar  to  what  we  have  been  discussing.  It  was  in 
relation  to  the  quantity  put  through.  We  had  a  card  with 
twenty  flats,  and  we  put  a  certain  quantity  through.  We 
reduced  the  number  of  flats  from  twenty  to  fifteen,  by  taking 
the  wire  off.  We  then  reduced  them  down  to  four, — from 
twenty  to  four,  —  and  found  that  we  got  almost  as  good  a 
result,  —  I  forget  exactly  the  quantity  that  was  put  through. 
It  was  not  quite  as  clean,  but  it  was  better  carded  and  stronger. 
The  card  seemed  to  card  as  well  with  the  same  quantity  of  cot- 
ton passing  through,  as  it  did  with  twenty,  showing  that  it  is 
easy  to  over-card. 

Mr.  Pevey  was  then  called  for,  and  spoke  as  follows :  — 
I  supposed  the  discussion  properly  belonged  to  you  manufac- 
turers.    If  any  gentleman  wants  any  cards,  I  am  always  ready 
to  put  in  my  oar.     There  was  one  thing  brought  out  this  fore- 
noon in  the  discussion:  I  understood  Mr.  Ludlam  to  say  the 
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card  was  put  in  with  two  ^^  lickers-in."  It  was  pot  in  witii  one 
^*  licker-in '*  clothed  with  diamond  points.  This  ^*  licker-in** 
struck  up  the  same  as  when  applied  to  common  top-flat  cards. 

We  did  not  get  good  results  until  we  put  in  the  second 
^^  licker-in/*  which  was  clothed  with  round  wire,  and  ground  the 
same  as  the  cylinder.  The  ^licker-in  *'  next  to  feed-rolls  struck 
a  down  blow ;  the  second,  with  round  wire,  struck  an  upwud 
blow,  and  transferrad  the  cotton  from  the  first  ^^licker-in^'tD 
the  cylinder,  which  struck  a  down  blow.  With  this  arrange- 
ment we  got  satisfactory  results,  the  cotton  being  very  much 
better  cleaned. 

Again,  in  working  it  on  the  sea-island,  of  which  Mr.  Barrows 
spoke  this  morning,  I  don't  think  the  gentleman  understood 
that  his  cards  were  without  the  flicker-in."  They  attempted 
to  work  the  long-staple  cotton  on  the  card  as  it  is  now,  but  the 
long-staple  cotton  would  wind  right  around  the  first  ^  licker- 
in "  80  closely  that  the  second  was  unable  to  clear  it.  They 
thought  it  was  a  failure:  but  Mr.  Scott,  the  superintendent, 
removed  both  lickers-in,  and  placed  the  feed-rolls  right  up  to 
the  cylinder ;  and  since  then  they  have  had  good  success. 

The  Chairman.  Has  the  same  experiment  been  tried  on 
short  cotton  ? 

Mr.  Pevky.  Yes,  sir ;  the  result  is  good,  so  far  as  I  know. 
There  are  twenty-four  cards  being  run  by  the  Woonsocket  Yam 
Company  without  "lickers-in.'*  We  claim  with  this  card  to 
work  the  cotton  above  the  dirt  and  sand,  in  the  first  process  of 
carding ;  while  with  other  cards,  that  work  the  cotton  over  tbe 
cylinder  first,  the  reverse  is  the  case.  We  have  the  advantage 
of  the  aid  of  gravitation  during  the  first  process  of  carding  by 
the  under-flats,  as  some  dirt  drops  out  between  them ;  and  when 
they  are  stripped,  more  comes  out  with  the  strippings,  and  fell* 
to  the  floor. 

Mr.  LouKiE.  You  leave  the  flats  open  far  enough  so  that 
when  they  are  working  there  are  spaces  for  them  to  work? 

Mr.  Pevey.  Yes,  sir  These  under-flats  were  left  more  open 
for  that  purpose.  I  am  not  a  manufacturer ;  but  I  have  to  talk 
with  a  great  many  carders,  and  all  agree  that  they  want  to  keep 
the  cotton  from  lodging  in  the  card ;  that  is,  after  it  leaves  the 
feed-rolls  it  wants  to  be  kept  on  the  wire  of  the  cylinder,  and 
carded  by  the  under  and  top  flats  until  it  is  removed  by  the 
dofifer.     This  prevents  cloudy  work  at  the  dofifer. 
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The  Chairman.  That  would  apply  on  any  card,  1  suppose ; 
but  on  the  other  style  of  card  it  was  thrown  off  by  centrifugal 
force  on  to  the  floor. 

Mr.  Pevey.  In  passing  the  cotton  under  the  card  first,  the 
under-flats  clean  and  remove  more  leaf,  nits,  and  dirt,  than  we  do 
•with  the  top-flats,  and  more  than  is  done  witli  a  top-flat  card. 
We  think  we  show  a  cleaner  cotton,  and  a  better  laid  fibre. 
The  gentlemen  may  be  interested  to  know  the  number  of  cards 
of  this  kind  that  have  been  ordered  for  the  last  year.  For  the 
year  ending  Oct.  1,  1880,  one  thousand  seven  hundred  and 
forty-nine  cards  have  been  ordered  of  this  kind,  with  and  with- 
out "lickers-in." 

Mr.  Garsed.  Have  there  been  "  lickers-in "  added  to  the 
plain  cards? 

Mr.  Pevey.  Not  to  my  knowledge :  they  are  built  with  or 
without,  to  suit  purchasers. 

Mr.  Sawyeb.     It  seems  to  me  that,  whenever  the  teeth  set 
in  opposition  to  each  other,  as  they  do  between  the  cylinder 
and    the   tops,  and  also  between   the  cylinder  and  the  doffer, 
there   must  be  carding  done.     The  carding  is  not  only  done 
between  the  cylinder  and  the  tops,  but  between  the  cylinder  and 
the  doffer.     The  speed  of  the  doffer  is  very  slow  compared  with 
the   speed   of  the   cylinder.     Whenever  the  fibres  are   drawn 
through  between  teeth  pointing  in  opposite  directions,  there 
must  be  carding  done ;  whenever  they  point  in  the  same  direc- 
tion, there  is  no  carding  done.     When  the  cylinder  takes  the 
cotton  from  the  feed-rolls,  it  is  picked  off  and  carded,  and  there 
is  a  tendency  to  straighten  the  fibres ;  when  it  takes  it  from  a 
**  licker-in,"  there  is  very  little  carding,  because  the  teeth  are 
set  in  the  same  direction,  and  it  is  simply  taken  off  and  un- 
loaded.    I  suppose  that,  so  far  as  the  carding  action  is  con- 
cerned, it  would  not  be  as  well  to  take  the  work  from  the  feed- 
rolls  to  the  cylinder  by  a  "  licker-in,"  as  it  would  to  take  it 
directly  from  the  feed-rolls  to  the  cylinder.     But  there  may  be 
other  important  advantages  in  favor  of  using  the  "  licker-in.*' 
If  it  is  as  well,  then  of  course  we  ought  to  introduce  it  into 
our  finisher  cards. 

Mr,  Upton.  I  have  been  here  three  years,  and  never  had 
the  courage  to  address  this  assembly  before.  A  good  many 
questions  have  come  up  in  regard  to  cheap  fuel.     As  I  have 
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made  that  a  study  for  the  last  three  years,  in  connection  with 
the  Jarvis  Furnace,  I  would  like  to  give  the  Association  the 
results.  If  everybod}^  they  ask,  goes  to  using  screenings  of 
anthracite  coal,  will  it  not  soon  cost  as  much  as  lump  sizes? 
This  has  led  me  to  thoroughly  investigate  what  the  means  of 
supply  were  at  the  mines.  I  find,  on  the  authority  of  Professor 
P.  W.  Shaefer,  Pottsville,  Penn.,  that  sixty-five  per  cent  of  all 
the  coal  mined  is  wasted  at  the  mines.  This  has  been  going  on 
since  1820,  and  he  estimates  that  there  are  eight  hundred  million 
(800,000,000)  tons  of  screenings  now  lying  there  in  waste 
heaps.  It  is  now  being  transported  to  the  sea-board  for  the  first 
time.  The  amount  of  screenings  made  at  the  ports  of  delivery, 
like  Port  Richmond,  Elizabethport,  and  Port  Johnson,  are  in 
addition  to  the  waste  at  the  mines.  Port  Richmond  alone 
makes  forty  thousand  tons  of  screenings  every  year,  and  three- 
fourtlis  of  this  is  transported  to  the  New  England  States.  We 
have  applied  our  furnace  to  over  one  thousand  (1,000)  boilers, 
chiefly  in  New  England,  and  ninety-five  (95)  per  cent  of  them 
have  been  successful.  We  cannot  overcome  the  disadvantages 
of  poor  chimneys  or  poorer  firemen.  When  the  owners  or 
agents  of  mills  wanted  economy,  we  have  always  been  success- 
ful. We  have  set  more  tubular  boilers  than  any  other  kind ; 
and  consider  the  plain  tubular  boiler,  made  of  steel  plates,  the 
best  and  most  economical  steam  generator  now  before  the  pub- 
lic. We  have  also  had  good  success  with  the  upright  Corliss 
tvpe  of  boilers,  as  our  setting  relieves  them  from  gas,  thus  pre- 
venting the  numerous  gas  explosions ;  also  enables  us  to  use 
screenings  without  a  blower.  We  find  the  same  result  with  the 
Harrison  and  Babcock  &  Wilcox  boiler.  The  poorest  type  of 
boiler  in  use  is  the  plain  cylinder,  ft  is  so  long  that  the  middle 
plates  are  weakened  by  the  constant  expansion  and  contrac- 
tions. We  find,  where  we  have  applied  our  setting  to  this 
boiler,  that  the  temperature  of  the  gases  enter  the  flue  from 
700*^  Fahrenheit  to  800°  Fahrenheit,  which  is  a  great  loss,  and 
would  be  saved  in  a  return  tubular  boiler.  The  great  waste  in 
CO  in  bus  I  ion  of  fuel  is  the  unconsumed  gases.  Every  one  using 
a  coimiion  house-furnace  can  imagine  how  much  larger  it  is 
under  steam-boilers.  The  advantage  of  the  Jarvis  Furnace 
over  the  old  style  is,  that,  by  the  admission  of  hot  air  (oxygen) 
over  the  top  of  the  fire,  this  gas  is  made  into  a  second  flame. 
The  intense  heat  thus  generated  allows  us  to  use  all  kinds  of 
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waste  fuel  without  a  blower.  This  includes  screenings,  slack, 
bituminous  coal,  wet  logwood,  wet  sawdust,  and  wet  peat.  In 
regard  to  the  last,  I  would  say  that  we  have  a  number  of  mills 
using  this  class  of  fuel ;  and,  when  the  bog  is  handy,  it  is  the 
cheapest  fuel  in  the  world.  The  time  is  coming  when  a  peat- 
bog will  be  as  valuable  as  a  coal-mine ;  and  I  would  further 
add,  that,  by  our  process,  the  wet  peat  requires  no  preparation 
or  drying,  but  is  mixed  in  a  wet,  loose  stiite,  with  a  small 
amount  of  soft  coal.  One  of  the  most  successful  improvements 
of  this  age  is  the  Siemens  Furnace  for  melting  steel,  brass, 
glass,  and  other  materials.  This  is,  in  reality,  a  gas  furnace. 
Coal  is  slowly  burned  to  gas  and  smoke,  and,  at  the  entrance 
of  the  furnace,  it  is  joined  with  highly  heated  air  (oxygen). 
This  combination  makes  the  highest  heat  known  in  a  furnace. 
The  economy  in  fuel  over  the  old  process  of  making  crucible 
steel  is  seventy-five  per  cent.  In  a  different  manner  and  on  a 
smaller  scale  the  Jarvis  Furnace  is  applied  to  steam-boilers.  I 
do  not  agree  with  Professor  Ordway  on  several  points.  First, 
we  find  by  actual  experiment  that  we  get  much  better  results 
by  wetting  fuel  to  the  extent  of  forty  per  cent.  In  his  address 
this  morning  he  says,  — 

"When  wet  fuel  is  used,  the  moisture  must  be  vaporized,  and 
so  heat  is  taken  up  and  wasted.  The  vapor  either  passes  off 
directly  and  carries  away  so  much  heat,  or  it  re-acts  on  the 
ignited  coal  to  produce  hydrogen  and  carbonic  oxide.  Such  a 
re-action  uses  up  a  very  large  amount  of  heat ;  but  this  is  recov- 
ered when  the  gas  burns,  and  is  reconverted  into  steam.  The 
conversion  and  reconversion  just  balance  each  other.  But  in 
any  case  the  heat  required  for  vaporization  is  totally  lost." 

While  this  is  the  result  with  boilers  set  the  old  way,  we  claim 
that,  by  discharging  hot  air  (oxygen)  over  the  top  of  the  fires, 
we  supply  the  chemical  element  needed  to  produce  a  hydro-oxy- 
gen or  blow-pipe  flame.  To  produce  this  result,  the  air  joining 
the  gases  must  be  heated  to  at  least  500°  Fahrenheit,  the  point 
of  combustion.  For  over  fifty  years  experiments  have  been 
made  to  obtain  these  results  by  the  introduction  of  cold  air ;  but 
it  has  proved  to  be  a  failure  in  every  case,  as  the  air  admitted 
must  be  hot  enough  to  join  with  the  gases,  without  decreasing 
the  temperature  of  the  flame.  Second,  Professor  Ordway  speaks 
of  burning  screenings  with  a  blower  as  the  only  way  this  fuel  can 
be  used  ;  our  success  without  a  blower  fully  answers  this  point : 
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and  let  me  say  here  that  the  use  of  blowers  is  gradually  going 
out  of  existence.  They  have  proved  to  be  a  nuisance  in  many 
ways,  being  dirty  and  dangerous,  throwing  cinders  and  spariu 
all  over  a  mill,  to  say  nothing  about  the  injury  they  are  to  boil- 
ers by  directing  the  flame  always  on  one  spot.  It  is  safe  to  saj 
thev  reduce  the  life  of  the  boiler  one-half.  Third,  Professor 
Ordway  sees  no  difference  in  gi-ate-bars.  In  practice  we  find  a 
great  difference.  To  get  perfect  combustion  requires  a  large 
supply  of  air  through  the  fire«  and  it  must  be  thoroughly  di)»- 
tributed.  The  old-style  grate-bar  has  only  about  thirty-three 
(83)  per  cent  air  spjice,  when,  to  get  the  best  results,  we  find 
fifty  (60)  per  cent  is  necessary.  If  grate-bars  are  made  with 
the  bearei-s  setting  back  from  each  end,  they  can  never  bum  off 
if  the  ends  are  clear. 

Our  average  results  on  lump  and  bituminous  coal  have  been 
from   ten   to  twelve  per  cent.     I  find,  from  actual  tests,  that 
bituminous  coal  is  more  economical  than  anthracite.     We  do 
not  claim  to  get  so  large  an  evaporation  fmm  cheap  fuel  as  can 
be  obtained  from  good  coal,  but  the  difference  in  the  cost  of  the 
two  fuels  allows  us  to  get  a  lai-ge  economy  even  with  using 
more  fuel  in  weight.     The  only  true  test  of  economy  in  fuel  is 
to  find  out  what  coal  gives  the  largest  amount  of  heat  for  the 
smallest  possible  cost ;  in  other  words,  what  fuel  will  evaporate 
the  largest  number  of  pounds  of  water  into  steam  for  a  dollar's 
worth  of  fuel.     1  place  no  reliance  on  fancy  tests  in  evapora- 
tion :  unless  the  temperature  of  the  steam  is  thoroughly  tested, 
I  consider  them  of  little  account.     We  find  one  serious  trouble 
in  Mew  England,  and  that  is,  the  chimneys,  as  a  rule,  are  too 
small.     Some  mills  have  been  started  with  one  boiler  and  chim- 
ney built  suitable  for  it ;  but,  as  business  improved,  or  the  water 
gave  out,  more  boilers  were  added,  until  three  or  four  boilers 
were  working  on  a  chimney  just  large  enough  for  one.     I  know 
of  one  mill  in  Lawrence  that  has  twelve  boilers  discharging  into 
a  chimney  that  is  thirty -six  inches  square,  or  thirteen  hundred 
(1,300)   square   inches.      The    combined  area   of  the  tubes  of 
these  twflve  boilers  is  about  five  thousand  (5,000)  inches.   The 
area  of  a  chimney  should  be  as  large  as  the  area  of  the  tubeiJ 
of  the  boilers  discharj^iug  into  it;  and,  if  one-quarter  larger, it 
would  be  better.    In  furnishing  plans  of  chimneys,  we  make  the 
core   gradually  expand   as  it  ri^es,  so  that  in  a  chimney  one 
hundred  (100)  feet  high,  the  core  should  be  six  inches  larger  at 
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the  top  than  at  the  base ;  with  a  chimney  two  hundred  (200)  feet 
high,  the  expansion  should  be  twelve  inches.  The  Merrimac 
Company,  Lowell,  will  soon  commence  building  the  largest  chim- 
ney in  the  United  States.  It  will  be  two  hundred  and  seventy- 
five  (275)  feet  high,  and  require  one  million  three  hundred 
thousand  (1,300,000)  bricks.  The  question  of  fuel  and  steam  is 
getting  to  be  important  in  the  New  England  States.  With  the 
increase  of  machinery  and  low  water  in  our  rivers,  it  is  safe  to 
say  that  it  will  double  in  the  next  ten  years.  Steam  is  also 
destined  to  become  the  means  of  heating  our  houses  and  stores. 
We  have  applied  our  system  to  five  different  companies  in  this 
country  to  convey  st«am  through  the  streets.  The  longest 
distance  it  is  carried  under  ground  is  four  miles :  all  trouble  of 
condensation  is  thoroughly  overcome,  and  the  pressure  at  the 
extreme  end  of  the  line  is  only  seven  pounds  lower  than  at  the 
boiler-house. 

Mr.  Johnston.  In  speaking  of  patent  grates,  I  have  had 
a  little  personal  experience  with  one,  that  I  think  may  be 
useful,  and  serve  to  show  that  to  have  too  much  of  anj'  thing 
is  oftentimes  a  great  injury.  A  concern,  running  a  large  num- 
ber of  boilers,  say,  that  if  they  lose  ten  or  fifteen  per  cent, 
or  half  a  dozi'U  boilers,  they  don't  know  the  difference :  where- 
as if  they  gain  in  the  amount  of  fuel  consumed,  they  are  sure  to 
notice  it.  That  is  the  sort  of  illustration  I  am  about  to  give. 
There  is  a  patent  grate-bar  made,  not  a  thousand  miles  from 
this  city,  which  was  "cracked  up"  very  highly  at  one  time. 
The  theory  was  very  good ;  but  the  practice  I  didn't  think  quite 
as  well  of:  so  I  fought  against  it.  After  a  while  the  man  came 
to  me  with  a  recommendation  from  a  party  with  whom  I  was 
acquainted,  stating  that  there  was  a  saving  of  thirty-five  per 
cent  of  the  fuel.  I  knew  that  the  person  who  gave  the  recom- 
mendation would  not  have  done  it  unless  it  had  been  true ;  so 
I  had  the  man  change  one  of  my  boilers,  and  this  is  the  result: 
we  saved  over  forty  per  cent  of  fuel.  If  I  had  simply  weighed 
my  coal,  and  made  the  saving  that  way,  I  should  have  said  that 
was  the  gi'eatest  secret  ever  discovered,  —  enabling  us  to  get 
along  with  sixty  tons  where  we  had  used  one  hundred  tons;  but 
that  is  not  where  the  saving  comes  in.  We  burn  coal  to  make 
9team.  In  taking  the  water  supply  to  the  boiler,  I  found  we 
were  getting  a  very  poor  result  from  that  boiler,  —  a  result 
which  showed  that  the  boiler  was  not  giving  more  than  half  its 
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capacity.  After  mnuing  a  while,  aud  being  dissatisfied  with 
that,  because  I  found  we  did  not  get  steam  enough,  I  took  those 
grate-bars  out,  after  trying  the  experiment  of  fuel  and  water, 
and  put  back  the  common  plain  bar,  a  very  good  one.  Then  1 
was  using  the  whole  amount  of  the  coal,  or  forty  per  cent  more 
than  we  were  using  under  the  patent  bar ;  but  I  was  getting 
over  sixty  per  cent  more  evaporation  of  water.  Now  there  is 
your  patent  grate.  A  person  may  have  more  steam-capacity 
than  he  requires;  a  dozen  boilers,  doing  how  much  work  be 
does  not  know.  He  measures  his  coal,  and  says  the  saving  is  so 
much ;  not  taking  account  of  the  water  evaporated.  In  regard 
to  the  furnace  introduced  this  afternoon ;  if  I  had  had  a  8U^ 
plus  of  steam,  I  would  have  condemned  the  furnace,  because 
I  used  under  each  boiU^r  twenty  per  cent  more  fuel  than  I  did 
before  I  put  in  that  furnace.  1  tried  some  experiments ;  bat, 
when  I  measured  the  water,  I  found  I  evaporated  fifteen  per 
cent  more  waiter  per  pound  of  fuel,  than  I  did  with  my  old 
furnace. 

Mr.  LfOVERiNG.    Did  you  say  you  evaporated  fifteen  per  cent 
more  water  per  pound  of  coal  ? 

Mr.  Johnston.  That  was  the  statement.  I  said  we  used 
twenty-five  per  cent  more  fuel  than  under  the  old  boilers,  but 
evaporated  thirty  per  cent  more  water.  The  lowest  was 
twelve,  the  highest  fifteen ;  so  that  where  I  was  using  five 
boilers,  I  stopped  one  boiler,  and  did  the  work  with  four. 

Mr.  Garsed.     Was  this  with  a  Jarvis  setting? 

Mr.  Johnston.     Yes,  sir. 

Professor  Ordway.  In  regard  to  setting,  in  using  the  same 
kind  of  coal  that  was  used  previously,  how  much  saving  can  be 
made  by  putting  in  Jarvis  setting  ? 

Mr.  Johnston.  I  use  good  fuel.  I  don't  use  dirt.  I  don't 
burn  peat,  and  I  don't  soak  coal.  I  don't  send  for  trash  down 
to  Pennsylvania,  to  get  this  result  of  which  I  have  spoken.  I 
tried  trash  at  one  time,  and  I  am  willing  now  that  other  people 
shall  burn  it  if  they  want  to.  The  result  I  gave  you  was  from 
good,  clean  coal. 

Mr.  Waring.  Our  boilers  are  the  Corliss  upright,  from 
which  they  claim  the  best  results.  A  little  over  a  year  ago,  we 
put  in  the  Jarvis  setting ;  and  for  a  time  the  weekly  reports  of 
amount  of  coal,  as  returned  by  our  fireman,  showed  a  saving. 
In  less  than  three  months  we  found  we  were  using  as  much  as 
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before  we  made  the  change.  They  claimed  that  we  should 
save  from  eight  to  ten  per  cent  over  old  setting  on  same  coal, 
and  a  saving  of  twenty  to  twenty-five  by  using  pea  and  dust 
coal.  We  burn  No.  2  Lehigh  chestnut,  the  same  as  we  have 
burned  for  four  years.  We  have  not  found  any  saving  by 
making  the  change,  I  am  sorry  to  say. 

Mr.  Garsed.  I  think  it  is  fitting  that  we  should  tender  the 
thanks  of  the  Association  to  Messrs.  Sawyer  and  Parker  for  their 
exhaustive  papers  upon  the  subjects  presented  by  them,  also  to 
Professors  Whitaker  and  Ordway  for  their  instructive  discourses 
upon  coal. 

The  Chairman.  Will  some  gentleman  introduce  a  resolu- 
tion to  that  effect  ? 

Mr.  Garsed.  There  is  one  piece  of  business  that  will  get 
beyond  our  reach  if  we  do  not  attend  to  it  now,  and  that  is, 
with  regard  to  the  article  in  the  by-laws,  brought  to  bear  for 
the  first  time  this  morning,  in  reference  to  the  admission  of  new 
members  to  the  Association.  The  matter  had  better  be  taken 
up,  and  decided  upon  its  merits  before  we  proceed  any  further ; 
for  it  must  always  be  an  unpleasant  thing  to  propose  a  name 
under  circumstances  like  those  which  occurred  this  morning. 
I  see  that  there  is  an  ambiguity  in  the  by-laws.  It  says,  "  any 
gentleman  of  good  moral  character,  who  now  is,  or  hereafter 
may  6^,"  the  owner  or  manager  of  a  cotton-factory,  &c.  It  is 
necessary,  of  course,  to  have  persons  associated  with  us  who 
are  connected  with  the  business  of  the  manufacture  of  machine- 
ry, and  also  those  who  erect  mills  and  tell  us  how  to  make 
them  more  substantial.  At  the  same  time  we  must  have  some 
rule,  and  live  up  to  it.  But  this  rule  had  better  be  modified  in 
some  way.     It  does  not  mean  any  thing. 

The  Chairman.  It  occurred  to  me,  when  the  gentleman 
was  proposing  the  resolution  of  thanks,  whether  it  would  not 
be  well  to  embody  in  that  resolution  a  request  for  the  drawings 
that  were  exhibited.  I  mentioned  at  the  time  they  were 
introduced  that  thej'^  were  only  designed  for  use  at  this  meet- 
ing ;  but  it  seems  to  me,  that,  for  the  proper  elucidation  of  the 
subject  in  our  published  proceedings,  we  should  have  those 
drawings.  I  should  desire  that  the  gentleman  who  is  to  offer 
the  resolution  should  introduce  in  it  that  subject  in  some  way. 

Mr.  Garsed.  Do  I  understand  that  you  wish  the  Association 
to  buy  those  drawings  ? 
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Mr.  Babkbb.  It  seems  to  me  that,  after  a  gentleman  has 
been  so  thoroughly  advertised  here  as  Mr.  Pevey  has,  and  after 
the  whole  batch  of  drawings  has  been  turned  over,  to  come  to 
the  Pevey  card,  and  all  the  business  of  the  meeting  has  re- 
solved itself  into  a  discussion  of  that,  the  proposition  to  pay 
money  for  the  illustrations  is  rather  an  audacious  one. 

Mr.  Garsed.  I  did  not  understand  that  the  gentleman  who 
brought  the  drawings  here  had  any  interest  in  the  Foss  &;  Pe- 
vey cards.    I  thought  it  was  only  a  matter  for  illustration. 

Mr.  Barker.  We  heard  the  lecture  that  was  given,  and  it 
seemed  that  the  lecturer  was  a  shopmate  of  the  inventor  of 
these  cards,  and  was  on  very  intimate  relations  with  Mr.  Pevey. 
It  really  struck  me  at  the  time,  when  the  paper  was  being  read, 
that  Mr.  Pevey  could  afford  to  give  the  gentleman  eight  or  ten 
cards  for  the  splendid  and  magnificent  advertisement  that  his 
machine  has  got  here  to<lay.  I  apprehend  it  would  cost  thou- 
sands of  dollars  to  advertise  a  card  so  thoroughly  and  com- 
pletely, and  so  entirely  on  one  side,  as  that  card  has  been 
advertised  here  to-day. 

Mr.  Garsed.    I  would  come  a  thousand  miles  to  hear  a  dis- 
cussion on  cards,  —  the  Pevey  card  or  any  card.    It  is  not  all 
one-sided.     I  have  derived  a  good  deal  of  instruction  from  the 
illustrations  that  have  been  given  here.     The  only  regret  I 
have  is,  that  the  gentlemen  did  not  wade   right  in  and  say 
what  they  could  against  it.     This  is  the  place,  of  all  others, 
to  introduce  new  and  good  machines,  if  it  did  not  take  us  into 
too  deep  water;  if  the  subject  was  not  one  to  take  up  valuable 
time.     But  there  is  nothing  more  important  in  my  estimation 
to-day  than   the  thorough  analysis   of  carding,  with   illustra- 
tions before  us,  just  like  these.     If  I  could  have  got  the  illus- 
tration in  no  other  way,  I  would  have  been  glad  to  have  paid  a 
large  sum  for  the  privilege  of  being  instructed  by  it  here. 

Mr.  Barker.  I  am  very  sorry  I  was  not  here  to  hear  the 
discussion.  The  principal  part  of  what  has  been  said,  that  I 
have  heard,  is,  that  there  has  been  seventeen  hundred  of  these 
Pevey  cards  sold ;  that  it  is  a  single  card,  with  "  workers  and 
strippers,"  or  two  "lickers  in."  I  probably  have  lost  a  great 
deal  in  not  hearing  the  discussion.  All  the  discussion  that  I 
have  heard  in  regard  to  that  card,  amounts,  in  my  mind,  to  very 
little.  I  have  had  a  little  experience  in  carding.  I  had  charge 
of  a  card-room  twenty-one  years.     I  ought  to  know  something 
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about  it ;  but,  in  the  light  of  modern  science  and  modem  cards, 
I  am  really  all  at  sea,  and  have  concluded  that  I  don't  know 
any  thing  about  it. 

Professor  Whitaker.  The  diagrams  were  made  to  illustrate 
**Some  Successive  Steps  in  the  Invention  and  Improvements  of 
Flat  Cards."  I  wished  to  make  one  fact  evident.  It  was  this : 
Many  practical  men  have  acted  as  if  they  had  a  theory,  that 
to  increase  the  number  of  flats  is  to  improve  the  performance  of 
the  card.  I  am  accustomed  to  use  diagrams  in  lectures  before 
classes,  and  knew  that  I  could  make  this  fact  apparent  more 
rapidly  and  distinctly  if  I  exhibited  the  diagrams  at  this  meet- 
ing. I  felt  authorized  to  do  this  under  the  general  invitation 
which  was  extended  to  all  membera  by  the  Board  of  Govern- 
ment. I  preferred,  however,  not  to  use  my  privilege  except  by 
vote  of  the  Association  ;  and  I  prefer  now  that  they  should  not 
appear  in  the  report  of  this  meeting,  unless  it  is  the  wish  of  the 
Association  that  they  should  form  a  part  of  the  permanent 
record.  I  thank  the  Association  for  their  vote  requesting  their 
exhibition  at  this  meeting.  I  cannot  permit  the  Association  to 
pay  for  the  diagrams ;  but  it  can  publish  them,  or  not,  as  it 
sees  fit. 

Mr.  Garsed.  Our  course  heretofore  has  been  to  have  these 
subjects  up  before  the  Board  of  Government,  as  to  whether  they 
should  be  illustrated,  or  otherwise,  in  the  publications  of  the 
Association. 

Mr.  Barker.  I  move  that  the  plans  be  submitted  to  the 
Board  of  Government.  I  believe  that  we  have  a  Board  of  Gov- 
ernment that  is  able  in  every  sense  to  do  justice  in  regard  to  the 
matter  of  advertisements. 

Professor  Whitaker.  The  gentleman  has  inferred  from  my 
paper  that  I  was  a  shopmate'  of  Mr.  Foss,  and  on  very  intimate 
terms  with  Mr.  Pevey.  I  did  say  in  my  paper  that  Mr.  Foss 
was  my  shopmate.  I  think  that  I  have  seen  him  but  twice  since 
I  left  the  Lowell  Machine  Shop.  I  did  not  even  mention  the 
name  of  Mr.  Pevey  to-day,  and  I  have  never  been  on  intimate 
terms  with  him.  The  name  "  Foss  ^  Pevey  card  "  did  not  pass 
my  lips;  neither  did  it  appear  on  the  diagrams  which  I  exhib- 
ited. 

Mr.  Barker.  I  didn't  mean  to  cast  any  reflection  on  Pro- 
fessor Whitaker.  I  come  from  a  State  that  needs  instruction 
on  this  matter,  and  craves  all  the  light  it  can  get.     I  came  up 
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here  to  Boston  to  hear  woneth'ing  is  regard  to  the  Perej  card. 
I  woqM  gire  more  for  the  informaxiofi  to  be  derired  from  one 
good  pra^rtical  carder  who  has  had  experieoce  for  a  series  of 
vear^  tbao  for  all  the  theories  between  the  Atlantic  and  Pacific 
Oceans.  We  are  getting  too  fall  of  theories.  We  have  had 
^  grate  ^*  on  the  brain,  and  *^card**  on  the  brain^  and  not  a 
practical  man  has  come  np  here  to  tell  as  a  word  aboat  a  card. 
It  u  some^Xfdj  who  has  got  an  idea  from  drawings.  Now  what 
I  know  about  manuCactoring  I  didn't  learn  in  that  way.  I 
had  to  commence  at  the  beginning*  and  work  through  the 
various  stage?(  until  I  understood  it.  As  I  said  when  I  was 
up  liefore,  with  the  modem  science  of  carding  and  modern 
cards,  I  am  really  about  fifty  years  behind  the  times,  according 
to  their  theories. 

The  Chairman.  I  would  like  to  say  to  )Ir.  Barker,  that,  if 
my  memory  serves  me  rightly,  he  was  here  through  the  discus- 
sion this  forenoon,  and  that  previous  to  his  coming  in  after 
dinner,  there  was  very  little  said,  except  some  inquiries  from  Mr. 
Garsed  as  to  why  "  lickers-in  "  were  introduced.  I  made  efforts 
Uf  get  gentlemen  to  discuss  this  matter,  and  I  regret  that  Mr. 
Harker  did  not  "pitch  in"  earlier.  I  know  the  spirit  of  the 
Board  of  Government  in  relation  to  the  matter:  here  is  a  thing 
that  claims  to  be,  par  excellence^  THE  card.  I  could  not  see  why. 
I  wtiH  in  hopes  we  should  be  able  to  bring  out  the  reason  here  to- 
day. I  confess  to  a  paucity  of  information  upon  the  subject  yet. 
Mr.  Barker  has  had  his  fair  chance  in  the  matter,  and  has  been 
iir^ed  several  times  to  express  his  opinion  in  regard  to  this 
card. 

Mr.  Baukbk.  I  never  have  worked  with  one.  I  came  up 
hr?ro  to  hear  about  it. 

Professor  Whitaker.  Mr.  Barker  cannot  have  undei-stood 
m(5  this  morning,  or  he  would  not  seem  to  intimate  that  I  had 
advanced  certain  theories  in  my  paper.  I  stated  some  facts,,  but 
J  advannvd  no  theories.  The  recent  remarks  of  the  gentleman 
cannot,  then,  be  applied  to  my  paper. 


The  ('maiuman.  The  Secretary  will  read  the  names  of  any 
othrr  pjirlios  proposed  for  election  to  membership. 

Mr.  IMovKV.  I  propose  the  name  of  Mr.  D.  C.  Converse,  of 
('lirtonviMe,  N.O.,  who  is  the  principal  owner  and  manager  of 
a  cotton-mill  there. 
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A  Member.  We  ought  to  either  change  the  by-laws,  or  else 
cut  this  thing  off.  To-day  is  the  fii-st  time  I  have  heard  of  a 
man  being  black-balled  in  this  Association,  since  I  have  been  a 
member  of  it.  I  think  it  is  wrong  to  vote  against  the  men 
proposed  now,  unless  we  act  consistently  in  all  cases  of  the 
same  nature. 

The  Chairman.  This  matter  has  been  before  the  Board  of 
Government.  It  was  really  a  matter  which  we  disliked  to  touch. 
A  manifest  injustice  has  been  done  in  this  regard.  We  have 
here  a  gentleman  who  never  was  a  member  of  the  Association, 
and  never  paid  a  cent  towards  its  support,  but  who  has  taken 
as  active  a  part  on  the  floor  as  any  other  man.  There  are 
others  who  have  taken  an  active  part  in  the  discussions,  and 
have  been  supposed  to  be  members  in  good  and  regular  stand- 
ing, that  are  not  members,  and  have  never  been  voted  on.  We 
noticed  this  unfortunate  phraseology.  The  question  was,  what 
we  should  do  as  a  Board  of  Government.  It  was  simply  left 
in  this  way:  that,  when  the  time  came  for  introducing  new 
members,  we  should  read  the  article,  and  let  the  Association  do 
as  they  pleased.  When  it  came  time  to  elect  members,  I  read 
this  article  with  a  view  to  call  your  attention  to  it.  It  would 
be  in  harmony  with  the  feelings-  of  the  Board  of  Government 
that  a  motion  should  be  made  to  change  this  article,  and  that 
notice  be  given  at  this  time  that  such  change  will  be  made  at 
the  next  annual  meeting. 

Mr.  Barker.  The  gentleman  says  that  the  applicant  is  an 
owner  in  a  cotton-mill.  Well,  sir,  if  we  should  admit  all 
the  owners  in  cotton-mills  to  our  Association,  we  should  want 
half  of  Boston  Common  to  meet  upon.  I  think  that  in  the 
corporation  with  which  I  am  connected  we  have  something  like 
five  hundred  different  owners.  I  know  of  a  corporation,  not  a 
thousand  miles  from  where  I  hail  from,  that  I  have  heard  had 
twelve  hundred  and  fifty  stockholders.  Now  if  we  are  going 
to  stretch  this  thing  so  as  to  admit  everybody  that  happens  to 
own  a  share  in  a  corporation,  we  had  better  be  seeking  some 
larger  quarters  pretty  quick,  in  order  to  accommodate  them. 
Therefore  I  hope  that  this  motion  for  the  admission  of  this  man 
will  not  prevail. 

Mr.  Garsed.  One  word  in  explanation  of  the  matter. 
This  morning  my  friend  seemed  to  feel  it  keenly  because  objec- 
tion was  made  to  a  name  which  he  proposed.     Had  the  gentle- 
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i&u.  ▼'Ill  iinz-a^Qtted  i^  name  stated  that  the  candidate  was  in 
tr:LL::-e:';  :c  £ioix:(i>-imlifi.  tbe  probabilities  are  that  the  mm 
"p~.«i-i£  luT*  :»t*f-L  tk^ci^ed-  I  took  exception  to  it  because  I 
iMi^i  iir«;  Liijf<rs;iaiiil  ^Lj  a  man  who  was  spoken  of  simply  u 
ai.  LT.i^if:::  >Jj:»Lji  be  xrranted  admission  here,  or  as  a  civil 
*^!r-iH*tr.     I  ki>*ir  lier^  was  nothing  in  our  rules  that  allowed 

Mr.  B^iLKTH.  Ii  was  siaxed  afterwards  that  the  gCDtlemio 
V  i^  ii  ':  ilL  :],*r  cc  c\'»r:oii-milis. 

T:i  Chjlulxax.  Ii  was  during  the  discussion,  but  not  until 
-■r  :»ec*--  '.  T-:»:e  'apom  the  subject.  It  did  not  change  the 
i.*::.rr  .:  'Li  iis: lissjoin. 

Mr.  Gauseiv  I  suppii^se  tie  gentleman  just  nominated  is  u 
n-.i  rr.ii:lei  lo  rlrviaj-n  a>  anv  man  in  the  Association. 

Mr.  Shaw.  1  wc^uld  no*w  be  glad  to  vote  for  both  him  and 
lirr  :-r  n-.^oiiniie^i  this  mr*ming,  I  think  the  majority  would 
l.ke  :o  hiTe  ibezn  in  membership  with  us.  I  think  that  they 
i^.:::  >h.'uld  l^e  ueaied  alike. 

TLe  Chairman.  Suppose  there  should  be  a  motion  of 
thi>  kind ;  :ha:  the  application  of  thU  gentleman  be  passed 
over  lo  :he  li->ard  of  Gv^vemment.  in  view  of  changes  that  may 
be  :iia\ie  in  the  bv-Iaws. 

Mr.  Barker.  We  must  have  some  place  where  we  can  draw 
t:.-  l::-f  :::  rt^'.irxi  :•  ihis  ihhig.  If  we  do  not,  it  is  an  easy 
iha'.Iktt  f  r  the  A->:'c:.i:ic«n  :o  degenerate  into  an  association  of 
>*j:ii^  Mli-rr  trarioh  oi  Indus: rv". 

Mr.  JuHNSTON.  There  seems  to  be  a  little  feeling  about  this 
niatt»rr  wl.icii  ouiih:  not  to  exi>t.  I  don't  think  the  gentleman 
was  blaL-k-oalled  this  morning.  The  point  was  simply  made, 
that.  ac;con.lin>:  to  the  bv-laws,  he  should  not  be  admitted.  I 
don't  think  tids  ciise  is  a  parallel  one  to  that  of  the  gentleman 
from  North  Carolina.  He  is  not  onlv  the  owner  of  a  cotton- 
mill,  but,  as  it  stated  here,  the  manager  of  one.  Managers  are 
what  you  want  here,  whether  called  superintendents  ot 
treasurers.  The  case  this  morning  requires  an  amendment  to 
the  by-laws  before  the  gentleman  can  enter.  If  we  are  to  act 
as  business  men,  we  want  to  carry  out  what  is  prescribed  in  oor 
by-laws.  We  ought  not  to  have  any  feeling  about  what  was 
done  this  morning.     It  was  not  intended  for  black-balling. 

Mr.  Pennell.  I  will  move,  Mr.  Chairman,  that  the  Board 
of  Government  be   requested  to  submit,  at  the  next  meetin? 
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of  the  Association,  an   amendment   to   the   by-laws,  covering 
this  point. 

The  Secretary.  I  will  call  attention  to  the  article  of  the 
by-laws  which  it  is  proposed  to  amend. 

Mr.  Pennell.  Do  I  understand  that  the  Board  of  Govern- 
ment are  to  make  the  recommendation,  and  then  we  are  to  take 
such  course  as  we  elect  ? 

The  Chairman.  The  by-laws  require  that  notice  shall  be 
given  in  writing  at  one  meeting,  and  the  matter  acted  upon  at 
the  next. 

Mr.  Pennell.  Then  I  move  that  a  committee  of  three  be 
appointed  by  the  Chair  to  recommend  an  amendment,  with  the 
understanding  that  I  am  not  to  be  on  the  committee. 

The  Secretary.  A  committee  would  have  hardly  time  to 
give  the  matter  sufficient  consideration  at  this  meeting ;  and  a 
notice  in  writing  that  an  amendment  will  be  submitted  at  the 
next  meeting,  will  accomplish  Mr.  Pennell's  purpose. 

Mr.  Pennell.  The  point  which  I  am  aiming  at,  is  simply  to 
take  such  action  this  afternoon  as  will  insure  a  free  discussion 
and  the  final  adoption  of  an  amendment  at  the  next  regular 
meeting,  which  will  plainly  and  fully  define  the  qualifications 
for  membership  to  this  Association. 

Mr.  Sawyer.  I  am  glad  that  this  matter  has  been  brought 
to  the  attention  of  the  Association.  I  am  quite  willing  that  it 
should  rest  where  it  is.  With  regard  to  the  gentleman  nomi- 
nated this  morning,  he  is  deeply  interested  in  mill-building,  and 
in  the  questions  which  we  discuss  here.  I  think  it  best  that 
his  nomination  be  referred  to  the  Board  of  Government.  But 
I  move  that  the  other  gentleman  be  admitted. 

Mr.  Pbvey.  He  is  the  president  and  general  manager  of  a 
mill. 

The  question  being  on  the  admission  of  Mr.  Converse  to 
membership,  a  vote  was  taken,  and  he  was  admitted. 

The  resolution  of  thanks  to  Messrs.  Sawyer  and  Parker,  and 
Professors  Ordway  and  Whitaker,  having  been  reduced  to 
writing  by  the  mover,  was  adopted  as  follows :  — 

Resolved^  That  the  thanks  of  the  Association  be  tendered  to 
Messrs.  Sawyer  and  Parker  for  their  valuable  and  exhaustive 
papers  upon  the  subjects  assigned  to  them  by  the  Board  of 
Government,  and  to  Professors  Ordway  and  Whitaker  for 
their  interesting  and  instructive  addresses. 
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The  Chaibmak.  Mr.  Pennell  submits  in  writing  the  follow- 
ing notice :  — 

Notice  is  hereby  given  that  at  the  next  meeting  an  amend- 
ment to  Article  VIII.  of  the  By-Laws,  in  regard  to  the  quali- 
fications of  membeiship,  will  be  presented  for  the  consideration 
of  the  Association. 

The  Secbetabt.    A  simple  notice  is  all  that  is  required. 

The  Chaitiman.  The  matter  of  the  drawings  was  left  to 
the  Board  of  Grovemment. 

There  being  no  further  business,  the  Association  adjourned. 


APPENDIX. 


Boston,  Nov.  20, 1880. 
John  Kilburk,  Esq.,  President, 

Dear  Sir,  —  I  hastened  my  return  from  the  South,  in  order  to  be 
present  at  the  last  meeting  of  the  Association ;  but  I  was  delayed  one 
day,  and  so  missed  it. 

I  desired  to  submit  the  substance  of  the  enclosed  statement,  which, 
since  then,  happens  to  have  assumed  the  form  of  a  communication  to 
» *  The  Planters'  Journal . " 

As  it  is  pertinent  to  the  discussion  of  picking  and  carding,  I 
should  be  glad  to  have  it  included  in  the  report  of  the  meeting  with 
this  note  of  explanation. 

Yours  truly, 

EDWARD   ATKINSON. 

[Copy.] 

Boston,  Nov.  19,  1880. 

F.  C.  MoREHEAD,  Esq.,  President  Mississippi -Vcdley  Cotton- Planters* 
Association, 

Dear  Sir,  —  My  recent  conversation  with  you  upon  the  subject  of 
the  proposed  cotton  exhibition  and  the  objects  thereof,  induces  me  to 
present  certain  points  to  the  members  of  the  Planters'  Association 
which  do  not  appear  to  be  well  understood. 

It  seems  to  be  assumed,  that,  because  cotton  is  sold  at  a  certain 
price  per  pound,  for  tlie  gross  weight  of  the  bale,  therefore  tiie  bag- 
ging, iron  hoops,  and  sand,  are  sold  at  the  full  price  of  cotton. 
There  could  not  be  a  greater  delusion. 

When  the  cotton  reaches  Europe,  the  allowance  made  for  tare  is  a 
little  more  than  enough  to  compensate  for  the  bags  and  ropes ;  the 
little  more  constituting  a  sort  of  guaranty  or  insurance  against  the 
risk. 

In  respect  to  the  cotton  used  in  the  United  States,  a  careful 
account  is  kept  in  every  factory  of  the  amount  of  waste  from  bag- 
ging, hoops,  sand,  and  other  waste,  and  great  care  is  taken  not  to 
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repeat  orders  in  places  wbere  there  appears  to  be  a  liability  to  u 
excess  of  waste  fVoni  these  causes.  Clean  cotton,  of  fair  staple, 
brings  a  better  price  than  dirt}'  cotton  of  extra  staple. 

If  a  careful  computation  be  made  extending  over  a  score  of  yetis, 
it  will  be  found  that  the  average  price  paid  in  Liverpool  for  coUoii  it 
net  weight  (tare  having  been  allowed  for  bags  and  hoops)  is  as  mock 
higher  than  the  price  in  New  York  for  cotton  at  gross  weight,  as  will 
compensate  for  the  tare,  the  flight,  the  insurance,  and  other  charges. 

If  cotton  were  sold  in  New  Orleans  witli  an  allowance  for  tare 
equal  to  the  weight  of  the  bags  and  hoops,  the  price  would  be  ad- 
vanced in  Just  the  same  proportion,  or  a  little  more. 

In  point  of  fact,  \k'hat  is  paid  for  is  the  fibre  that  is  worked  into 
cloth,  and  nothing  else ;  if  the  packing  of  the  fibre  is  bad,  a  less  price 
is  paid  for  the  contents  of  the  bale  than  would  be  paid  for  the  sane 
contents  proi>erly  packed,  because  all  bad  packages  imply  a  risk  of 
loss  to  the  consumer,  and  the  consumer  is,  in  the  long  run,  perfectly 
sure  to  get  such  an  abatement  on  the  price  he  would  otherwise  payai 
will  cover  the  waste,  and  a  little  more  as  a  guaranty. 

Every  consumer  will  pa}*  a  higher  net  price  for  an  article  lo 
packed  as  to  make  him  sure  of  both  the  net  quantity  and  qaalitr  d 
the  stock  that  he  bu3's,  than  he  will  for  an  article  so  packed  as  to 
leave  these  points  uncertain. 

The  present  barbarous  method  of  packing  American  cotton  costs 
the  cotton-grower,  in  my  Judgment,  from  one  to  five  per  cent  cm  the 
whole  crop. 

One  per  cent  is  the  minimum  for  the  guaranty  against  an  excess  of 
bags  and  hoops,  and  five  per  cent  would  not  be  excessive  as  a  gnsr- 
anty  on  sandy  and  dusty  cotton. 

That  is  to  say,  if  all  cotton,  middling  and  above,  were  packed  in 
clean  sacks,  held  by  light  wires,  and  kept  free  from  dust,  rain,  an^ 
wind  (tare  being  allowed  for  the  bags  and  wires  used),  the  produce* 
would  receive  an  additional  price  equal  to  the  tare,  and  also  one  tc 
three  per  cent  more  money  for  each  bale,  than  he  now  receives;  aP" 
if  all  cotton  below  middling  (thus  graded  because  of  leaf,  dust,  af>^ 
sand)  were  properly  treated  in  the  gin-house,  the  cotton-gro^r^^ 
would  net  two  to  five  per  cent  for  each  bale  more  than  he  now  gets. 

The  above  estimates  are  based  upon  continuing  the  present  mo*** 
of  ginning,  the  present  construction  of  gins  and  presses,  and  tl»^ 
present  metho<l  of  baling  (except  a  substitution  of  wire  for  hoo|^ 
iron).     That  is  to  sa}',  the  value  of  the  cotton  crop  to  the  produce^^ 
can   be   increased   two   to   live   per  cent  without   any  fundament^ 
changes,  but  merely  by  improved  methods  in  the  use  of  apparatus'* 
and   such   greater  care   in   these    present    methods   as    reasonable 
economy  would  call  for. 
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But  there  is  a  very  much  greater  saving  within  the  reach  of  the 
Southern  cotton-grower ;  one  that  would  add  not  less  thaji  ten  percent 
*o  the  value  of  the  crop^  but  not  at  the  cost  of  the  consumer.  If  that 
jart  of  the  manufacture,  which  must  be  done  where  the  cotton  is 
jrown,  were  done  in  a  skilful  and  suitable  manner,  the  consumers 
iFould  save  in  the  labor  of  convertin«:  cotton  into  cloth  all  that  the 
pro<Uicers  gained  in  the  price  of  the  cotton. 

To  state  this  point  in  the  most  incisive  way,  I  will  venture  the 
issertion  that  the  greater  part  of  the  American  cotton  crop  is  dete- 
riorated, and  its  value  reduced  ten  per  cent^  between  the  time  when  it 
18  picked  in  the  field,  and  the  time  when  it  is  turned  out  from  the 
sompress  to  be  shipped  abroad  or  to  the  North. 

The  smaller  portion,  ginned  in  large  establishments,  carefully  man- 
aged under  good  discipline,  is  probably  as  well  handled  and  as  free 
f^om  deterioration  as  is  consistent  with  the  present  mode  of  ginning 
and  baling;  but,  as  compared  to  the  treatment  which  the  cotton 
receives  after  it  reaches  the  factory,  the  whole  crop  is  badly  treated 
in  the  South,  and  the  larger  part  of  the  crop  very  badly. 

In  order  that  this  point  may  be  fully  comprehended,  it  is  neces- 
sar}'  to  consider  the  work  that  is  done  in  the  factory  to  prepare 
cotton  for  the  process  of  spinning. 

The  bale  of  cotton  reaches  the  mill  after  having  been  subjected  to 
excessive  compression  ;  this  compression  does  not  apparently  injure 
the  fibre,  but  it  makes  it  much  more  difficult  to  remove  dirt,  leaf, 
motes,  and  other  trash,  than  if  the  fibre  had  been  subjected  to  a  suita- 
ble treatment  immediately  after  leaving  the  gin,  when  it  was  in  the 
lightest  or  most  open  condition. 

In  the  picker-room  of  the  cotton-factor}',  the  bale  of  cotton  is 
aubjeeted,  first,  to  the  action  of  an  opener  to  lighten  it  up  and  over- 
come the  etfect  of  compression.^ 

Second,  it  is  passed   through   the  breaker-lapper,  or  picker,  to 
remove  seed,  sand,  and  heav\'  dirt ;  this  machine  usually  contains  two, 
w>metimes  three,  metal  beaters,  revolving  at  a  speed  of  twelve  to  six- 
teen hundred  turns  per  minute,  the  outer  rim  of  each  blade  moving 

^our  thousand  to  six  thousand  feet  per  minute. 

Third,  it  is  passed  through  the  finisher  lapper,  or  picker,  contain- 
ing two,  sometimes  three,  beaters,  to  complete  the  work  of  cleaning, 

^(1  to  make  a  lap  suitable  for  the  first  card. 
In  England  the  method  sometimes  varies  from   this,  the  cotton 

^ing  passed  through  a  succession  of  three  machines,  each  containing 

one  beater. 
Combined    in  or  with   these   machines   are   numerous   devices  or 

^paralus  to  aid  in  the  removal  of  the  dirt,  consisting  sometimes  of 

mechauical  appliances,  sometimes  of  long  trunks,  with  grates  or  grids 
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motes  out  of  the  cotton  that  now  infest  it  in  the  gin-house,  and  in  the 
cotton-press  and  yard. 

If  these  motes,  consisting  of  bits  of  leaf,  boll,  and  trash  from  the 
field,  dust  and  trash  from  the  gin-house,  and  dirt  from  the  bags  and 
the  levee  or  3'ard,  were  kept  out  or  taken  out,  there  would  be  no 
material  difference  in  the  weight  of  the  bales ;  this  is  not  the  stuff 
that  adds  weight :  and  the  labor  and  treatment  of  the  cotton  in  the 
picker  and  card-room  of  the  factory  could  be  reduced  one-half,  at  the 
very  least. 

One  beater  or  its  equivalent  applied  to  the  removal  of  motes  as 
the  cotton  is  delivered  from  the  gin  before  compression,  would  be  as 
effective  as  two  beaters  after  compression ;  and  one  carding  applied 
to  clean  and  well-ginned  cotton  carefully  baled,  and  kept  clean  after 
baling,  would  be  as  effective  as  double  carding  applied  to  the  average 
of  the  cotton  as  now  delivered.  By  reducing  the  number  of  beaters, 
and  reducing  the  carding  to  a  simple  and  legitimate  purpose  of 
straightening  fibre,  a  larger  quantity  of  stronger  yarn  would  be  pro- 
duced to  each  spindle,  and  every  loom  could  be  speeded  up  to  a 
greater  speed  with  less  imperfect  work. 

This  point  cannot  be  enforced  too  ui^ently ;  the  cost  of  working 
cotton  in  the  factory  is  increased,  and  the  product  is  decreased,  by 
the  processes  that  are  needed  to  remove  trash,  much  of  which  gets 
into  the  cotton  after  it  is  picked,  and  reduces  its  value  in  the  manner 
described. 

Another  great  advantage  in  the  cleaning  of  the  cotton  immediately 
dfter  it  has  passed  the  gin,  and  before  compression,  would  be  the 
removal  of  the  almost  impalpable  sand  or  dust  that  infests  the  cotton 
grown  on  many  soils,  and  that  causes  great  injury  to  the  machinery 
of  the  cotton-factory,  especially  to  the  cards. 

In  this  connection  let  me  again  call  the  attention  of  planters  to 
the  expediency  of  investigating,  the  merits  of  the  Ralston  trash- 
cleaner,  and  other  machines  of  like  kind,  in  which  very  dirty  cotton 
is  subjected  to  the  action  of  beaters  before  the  fibre  has  been  removed 
from  the  seed. 

The  seed  having  greater  specific  gravity  than  the  dirt,  sand,  or 
trash  that  is  mixed  with  the  fibre,  is  carried  by  the  action  of  the 
beater  away  from  the  trash  detached  by  its  action,  and  the  trash  falls 
behind  into  the  receptacles  prepared  to  catch  it.  I  have  never  seen 
the  machine,  but  the  theory  is  unquestionably  right. 

In  my  previous  communications  I  have  said  that  the  cotton  manu- 
facture is  a  unit.  It  begins  on  the  field,  and  ends  in  the  cloth-room 
of  the  factory.  The  most  important  part  of  this  manufacture  must 
be  carried  on  near  the  field,  and  is  the  process  treated  in  this  paper. 
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CALL  FOR  MEETING. 


Nkw  Englaio)  Cotton  Manufacturers*  Association, 

Boston,  April  1, 1881. 

Dear  Sir,  —  The  stated  aDnual  meeting  of  the  Association  will  be  held 
at  the  Massachusetts  Institute  of  Technology,  fioylston  Street,  Boston,  on 
Wednesday,  April  27,  1881,  at  ten  o'clock  a.m.  (with  an  afternoon  session 
commencing  at  two  o'clock),  for  the  choice  of  officers  for  the  ensuing  year, 
and  the  transaction  of  such  other  business  as  may  properly  come  before  it. 

Upon  notice  in  writing  given  at  the  last  meeting,  an  amendment  to  Arti- 
cle VIII.  of  the  By-laws  will  be  proposed  by  Mr.  William  D.  Pennell. 
At  present,  the  article  is  as  follows  :  — 

Art.  8.  Any  person  of  good  moral  character  who  now  is,  or  hereafter  may 
be,  treasurer,  agent,  or  superintendent  of  any  cotton-mill,  may  become  a  mem- 
ber of  this  Association  upon  his  signing  the  By-laws  and  paying  an  admission 
fee  of  ten  dollars,  and  an  annual  assessment  not  exceeding  ten  dollars.  After 
the  first  meeting  of  the  Association,  and  at  any  regular  meeting  thereafter,  new 
members  may  be  admitted  upon  the  nomination  of  any  member,  he  obtaining  a 
majority  of  votes  of  the  members  present.  Any  member  may  withdraw  from  the 
Association  at  any  regular  meeting,  upon  payment  of  all  arrearages,  first  giving 
notice  of  his  intention  so  to  do  to  the  Secretary ;  and  any  member  may  be  ex- 
pelled for  cavse  at  any  regular  meeting,  two-thirds  of  the  members  present  voting 
therefor. 

After  the  conclusion  of  the  business  of  the  meeting,  the  Board  of  Gov- 
ernment propose  for  discussion  the  subject  of  Carding,  with  especial  refer- 
ence to  the  use  or  non-use  of  drawing. 

By  invitation  of  the  Board,  the  President  has  consented  to  open  the  dis- 
cussion by  a  brief  paper,  giving  his  views  upon  the  comparative  merits  of 
the  two  systems  of  single  and  double  carding. 

.Other  members  have  been  specially  invited  to  take  part,  and  it  is  hoped 
that  all  will  be  prepared  to  add  their  quota  to  the  common  fund  of  informa- 
tion on  this  important  process  in  the  cotton  manufacture. 

The  subject  of  Picking  will  also  be  presented,  and  any  member  who  has 
information  to  give  on  the  subject  is  cordially  urged  to  impart  it  at  the 
meeting. 

The  proposed  Cotton  Exposition  at  Atlanta,  Ga.,  will  be  brought  to  the 
notice  of  the  Association,  with  a  view  to  any  appropriate  action  relating 
to  it. 

An  early  and  full  attendance  is  invited. 

By  vote  of  the  Board  of  Government, 

AMBROSE  EASTMAN, 

Secretary, 


PROCEEDINGS. 


PuBSUANT  to  the  foregoing  notice,  the  annual  meeting  of  the 
New  England  Cotton  Manufacturers*  Association  was  held  at 
the  Massachusetts  Institute  of  Technology  on  Wednesday,  April 
27, 1881,  at  ten  o'clock  a.m. 

The  President,  Mr.  John  Kilbubn,  occupied  the  chair. 

The  PBEsroENT.  I  embrace  this,  the  first  opportunity,  to 
thank  the  Association  for  the  honor  conferred  upon  me  in  se- 
lecting me  to  preside  over  its  councils.  The  Secretary  will 
read  the  call  for  the  meeting. 

[The  call  was  read.] 

The  Pbesident.  The  next  business  in  order  will  be  the 
reading  of  the  records  of  the  last  meeting ;  but  as  those  records 
are  in  print,  if  no  objection  is  made,  the  readmg  of  them  will 
be  dispensed  with. 

The  reports  of  the  Secretary,  Treasurer,  and  Auditor,  were 
theji  read,  accepted,  and  ordered  to  be  placed  on  file. 

Upon  motion,  the  President  then  appointed  Messrs.  E.  S. 
Davis,  Henby  F.  West,  and  William  D.  Pennell,  as  a  com- 
mittee to  nominate  officers  for  the  ensuing  year. 

Mr.  E^NT.  Before  the  Committee  on  Nominations  retire, 
Mr.  President,  I  wish  to  thank  the  members  of  the  Association 
for  the  honor  of  having  been  on  the  Board  of  Government  for 
several  years  past,  but  do  not  wish  to  be  considered  a  candidate 
in  the  future. 

The  Pbesident.  While  the  committee  is  absent,  it  will  be 
in  order  to  present  the  names  of  any  persons  for  membership. 

The  following-named  gentleoien  were  then  proposed,  and 
duly  elected  members  of  the  Association :  — 

David  Ballou Woonsocket,  B.I. 

GsoRas  C.  Buchanan       ....  Louisville,  Ky. 

A.  W.  Danforth Newburyport,  Mass. 

BusHNELL  Danforth         ....  Williamstown,  Mass. 
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Hkrbkrt  R.  Farstuic 

JEFFKRiK>2r   HlGGIKS 

Hexrt  F.  Lippitt 
J.  Clark  Nuttixo 
a.  m.  pulsifrr  . 
George  £.  Sherman 
C.  F.  Tarbell   . 
Ebev  Wilber    . 


R.L 

Slatermrille,  R.I. 
Woonaocket,  R.L 
Hooksett,  N.U. 
Aubam,  Me. 
Newbarypori,  Ifaas. 
Amesbuiy,  Mass. 
Cannelton,  Ind. 


The  President.  While  waiting  for  the  Nominating  Com- 
mittee to  return,  I  would  ask  Mr.  Atkinson  to  lay  before  the 
Association  such  ideas  as  he  may  think  proper  to  present  in 
relation  to  the  election  of  delegates  to  be  sent  to  the  Atlanta 
Exposition. 

Mr.  Atkinson.  I  am  very  happy  to  respond,  sir.  As  to 
the  first  point,  the  election  of  delegates,  in  view  of  the  mag- 
nitude of  the  exposition,  the  great  development  it  has  taken 
since  its  first  suggestion,  it  seems  to  me  that  every  member  of 
the  Association  who  can  possibly  go  there  will  desire  to  be  a 
delegate.  The  best  suggestion  that  I  can  make,  therefore,  is, 
that  a  special  meeting  of  the  Association  shall  be  called,  to  be 
held  at  Atlanta  some  time  during  the  month  of  October,  and 
that  arrangements  be  made  for  the  commutation  of  fares,  %nd 
perhaps  for  an  excursion-train  of  Pullman  cars  that  can  be 
shunted  off  upon  the  park  in  which  the  exposition  is  to  be  held, 
80  that  you  can  live  in  your  own  cars.  That  will  be  a  matter 
of  ten  days'  excursion  perhaps.  That  is  rather  an  audacious 
proposition ;  but  I  think,  as  you  examine  the  subject,  you  will 
find  that  it  is  fully  warranted.  Aside  from  that,  as  official  action, 
it  might  be  well  to  appoint  certain  members  as  delegates,  who 
shall  be  specially  charged  with  reporting  upon  whatever  of  nov- 
elty or  improvement  there  may  be  exhibited  there. 

Upon  the  general  subject,  pending  the  election  of  officers, 
this  seems  to  be  as  good  a  time  as  any  to  say  a  few  words.  You 
are  yourselves  responsible,  as  I  have  stated  to  you  by  circular, 
for  the  fact  that  the  exposition  is  to  be  held  at  all ;  and  I  am 
going  to  put  the  responsibility  upon  you.  You  have  had  the 
audacity  to  complain  of  the  method  of  ginning  cotton  ;  and  you 
have  taken  part  in  one  of  the  many  undertakings  with  which  I 
liave  been  conversant  in  trying  to  get  tare,  and  have  the  mode 
of  cleaning  cotton  remedied.  Here  is  a  radical  remedy  proposed 
to  you :  to  have  the  cotton  so  well  handled  and  so  well  prepared 
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that  you  won't  ask  any  tare  ;  and  it  may  happen  presently  that 
that  condition  of  things  will  come  about.  The  exhibition  will 
be  held  at  a  very  opportune  moment.  Its  main  purpose  in  its 
original  suggestion  was  improvement  of  the  cotton  as  it  is 
delivered  to  you  in  the  bale.  It  has  gone  beyond  that.  That 
improvement  will  be  almost  forced  upon  the  Southern  cotton- 
grower  and  Southern  dealer  by  the  probable  conditions  that  will 
ensue  on  the  next  crop.  You  can  all  of  you  imagine  what  would 
have  been  the  condition  of  the  cotton-market  this  year  in  respect 
to  the  lot  of  trash  which  constitutes  so  large  a  portion  of  this 
crop  had  the  picking  season  been  as  good  as  it  was  last  year. 
The  boot  would  have  been  on  the  other  leg.  Instead  of  being 
obliged  to  buy  cotton  as  you  could  get  it,  you  would  have  had 
youi'  choice  of  time  and  of  quality,  as  you  may  and  probably 
will  have  choice  of  time  and  quality  next  year  on  the  larger 
planting  that  is  now  growing,  and  on  the  large  crop  that  may 
ensue.  You  are  witnessing  to-day  probably  a  greater  difference 
between  the  price  of  good  cotton  and  poor  cotton  than  most  of 
us  have  ever  seen  before.  It  carries  me  back  twenty-five  or 
thirty  years  to  find  as  great  a  difference.  The  schoolmaster  that 
has  whipped  many  of  your  mills  into  good  shape  during  the  last 
years  of  depression  —  the  schoolmaster  of  hard  times,  which 
has  caused  great  improvement  in  the  processes  of  spinning  and 
weaviiig  —  will  come  to  the  South;  and  when  the  schoolmaster 
whips  the  Southern  cotton-grower  and  Southern  cotton-dealer 
into  putting  up  their  cotton  in  good  condition  in  order  that  they 
may  be  able  to  sell  it  at  all,  you  won't  have  to  cry  out  for  tare 
much  longer.  That  condition  of  things  is  likely  to  come,  and 
the  precise  methods  and  ways  of  improvement  will  be  concen- 
trated at  the  right  moment  to  be  studied  and  adopted  in  the 
cotton  exhibition  at  Atlanta.  After  the  report  of  the  committee, 
I  will  say  a  few  more  words. 

At  this  point  the  Nominating  Committee  submitted  their 
report,  which  was  accepted ;  and  the  following  gentlemen  were 
elected :  — 

OFFICERS   OF  THE  ASSOCIATION. 

President.  —  John  Kilburn,  Lowell,  Mass. 

Vice-Presidents,  —  William  F.  Goulding,  Lewiston,  Me.;  Richard 
Garsed,  Philadelphia,  Penn. 
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DIR 

ECrORS 

• 

■i., 

David  J.  Johxstox 

.    Cohoes,  N.Y« 

1 

Charles  L.  Loverixg    . 

.     Taunton,  Mass. 

It. 

William  H.  Jexnln'GS    . 

.     FaU  mver,  Maa. 

1^^ 

Charles  D.  McDcffib  . 

.     Manchester,  N.H. 

Ik' 

Walter  £.  Parker 

.     Lawrence,  Matt* 

1* 

John  W.  Daxielsox 

.     Providence,  Rl. 

!■' 

Mr.  Atkinson  then  resumed  his  remarks  as  follows :  — 
I  would  say,  gentlemen,  that  the  number  of  machines,  and  ^ 
methods  of  preparing  cotton  for  the  cotton-gin,  taking  the  di^ 
out  before  it  is  placed  in  the  gin,  is  much  greater,  and  th^J 
are  much  more  effective  than  I  dreamed  of  a  year  ago;  andtl^^ 
method  of  ginning  is  Constantly  being  improved,  and  some  O^ 
the  roller-gins  are  now  being  introduced.     Mr.  William  Dol^ 
son    is    now  travelling   through  the  South,  introducing  thei^ 
roller-gins.     I  won't  go  into  these  details  now,  but  will  trep^'"^ 
them    further,  after  the  subjects  assigned  for  to-day  are  e^*^ 
hausted.     I  will  say  this,  however,  that  the  exhibition  hasgoa^ 
beyond  any  thing  I  expected.     In  addition  to  the  preparatory' 
mechanical  department,  and  improvements  for  handling  cottorB^ 
there  will  be  a  very  large  and  full  exhibition  of  cotton-machiim— ' 
ery  for  spinning  and  weaving.     There  will  be  an  exhibition* 
building  modelled  after  that  of  the  Kansas  and  Colorado  build- 
ing at  the  Centennial,  in  which  will  be  gathered  specimens  cpt 
the  ores,  minerals,  and  timber,  the  oils  and  agricultural  prod- 
ucts  of  that  great  middle  section  lying  along  that  mountain*' 
range  that  I  have  had  occasion  recently  to  describe  as  the  bacfe^ 
bone  of  the  eastern  part  of  the  country,  three-fourths  as  larg^ 
as  France,  and  twice  or  three  times  as  large  as  Great  BritaUi- 
It  is  a* section  which  possesses  agricultural  possibilities  equal  to 
either,  and  an  abundance  of  coal,  iron  ore,  and  minerals  of  aJ' 
most  all  useful  kinds,  in  excess  of  both  combined  ;  yet  inhabited* 
especially  in  the  north-eastern  part  of  Kentucky,  by  a  sparse 
population,  many  of  whom  have  never  seen  a  wheeled  vehicle, 
many  of  whom  had  never  seen  a  black  man  until  the  servant  ot 
Professor  Shaler  went  into  that  section  with  him.    Old  English 
customs  that  belong  to  the  seventeenth  century  still  survive 
among   these  people,  although  they  are    extinct   in    England. 
They  have  lived  absolutely  isolated  and  independent,  buying 
from  abroad  only  the  steel  needles  that  they  use ;  their  means 
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of  transit  from  one  section  to  the  other  being  little  mountain- 
bulls  with  pack-saddles ;  yet  inhabiting  a  country  of  vast  area, 
in  which  Massachusetts  could  be  sunk  and  covered  up  once  or 
twice  over,  and  possessing  a  climate  in  the  interior  valleys  of 
that  section  probably  unequalled  on  this  continent. 

In  this  auxiliary  building  at  Atlanta  will  be  gathered  the 
evidence  that  will  turn  the  tide,  or  a  part  of  the  tide,  of  emi- 
gration into  this  terra  incognita  of  the  eastern  part  of  the 
United  States.  I  think  you  cannot  afford  to  stay  away  from 
there. 

The  need  of  money  has  gone  beyond  what  was  at  first 
thought  would  be  suflBcient.  One  hundred  thousand  dollars 
was  thought  to  be  enough ;  but  it  is  found  that  two  hundred 
thousand  dollars  will  be  required.  The  first  one  hundred  thou- 
sand dollars  is  more  than  subscribed.  There  has  been  a  dis- 
appointment in  New  England  that  perhaps  might  have  beer 
expected.  The  gentlemen  in  Boston,  who  are  always  ready 
and  willing  and  able  to  meet  a  claim  of  this  sort,  had  the  New 
England  Manufacturers'  and  Mechanics'*  Institute  on  their 
hands,  with  an  investment  out  here  on  the  Back  Bay  of  some 
two  hundred  thousand  or  three  hundred  thousand  dollars,  and 
therefore  there  has  not  been  that  response  from  New  England 
that  had  been  hoped  for.  It  won't  make  any  difference,  except 
to  New  England.  Other  cities  have  responded  in  larger  degree 
than  was  expected,  or  there  was  any  reason  to  hope.  The 
money  will  be  raised,  and  the  enterprise  carried  out ;  but,  as  an 
expression  of  interest  and  good  will,  I  am  disappointed  in  the 
response  from  New  England ;  and  I  present  this  matter  in  that 
aspect  to  the  members  of  this  Association,  whether  they  will 
not  sustain  this  project  by  the  average  subscription  of  a  single 
share  of  one  hundred  dollars,  of  which  there  is  more  than  a 
fair  chance  that  they  will  receive  back  the  whole.  Yet  I  would 
not  advise  them  to  subscribe  without  the  expectation  of  losing 
one-half.  As  an  expression  of  good  will,  I  think  they  should 
make  that  subscription.  I  submit  that  to  you,  not  soliciting, 
but  stating  it.  Mr.  Christie,  the  Assistant  Secretary  of  the  As- 
sociation, is  here.  The  plans  can  be  all  fully  explained,  and 
perhaps,  after  the  regular  business  of  the  Association  is  gone 
through  with,  something  more  may  be  said  upon  this  point ;  but 
I  take  this  early  opportunity  to  make  the  suggestion  to  you, 
hoping  it  may  result  in  such  money  expression  of  good  will  as 
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will  keep  up  the  New  England  end  of  an  enterprise,  which  I 
cannot  but  think  will  be  a  starting-point  for  greater  advantages, 
and  greater  profit  from  these  advantages  to  the  cotton-grower 
and  the  Northern  manufacturer  than  could  have  happened  from 
any  incident  of  the  last  fifty  years. 

In  respect  to  handling  cotton,  my  own  observation,  confirmed 
by  Mr.  Goulding,  jun.,  is  this :  that  the  capital  invested  in  cot- 
ton-ginning, cotton-pressing,  and  baling,  is  probably  equal  to 
one-half  the  entire  capital  in  all  the  cotton  and  spinning  and 
weaving  mills  of  the  United  States.  It  is  probably  not  less  than 
sixty  million  dollars.  Yet  it  is  not  too  much  to  say,  that,  in 
respect  to  power,  twice  the  power  is  used  that  ought  to  be 
required ;  and,  in  respect  to  labor,  twice  the  number  of  hands 
are  employed  to  do  the  work  in  the  worst  manner  that  ought 
to  be  necessary ;  and  it  is  safe  to  say,  that  nine  bales  out  of 
every  ten  are  depreciated  after  being  picked,  and  before  you 
get  them,  at  least  ten  per  cent,  or  one  cent  a  pound.  Whatever 
may  have  been  the  cause,  the  cotton-grower,  cotton-ginner,  and 
cotton-planter  have  been  kept  back  in  their  progress  at  least 
half  a  century;  and  in  the  present  decade  are  to  be  concen- 
trated the  inventions  and  improvements  that  ought  to  have 
been  spread  over  half  a  century,  and  that  have  been  spread 
over  a  whole  century  in  respect  to  spinning  and  weaving.  There 
will  be  greater  profit  in  the  next  ten  years,  in  preparing  the 
cotton  for  your  use,  than  there  will  be  in  spinning  and  weaving 
it ;  and  there  will  be  an  opportunity  for  co-operation  and  profit 
in  that  southern  section  of  the  land  which  will  unite  the  two 
heretofore  divided  sections  of  the  Kingdom  of  Cotton  into  one 
solid  unity  that  will  he  more  effective  in  breaking  the  solid 
South,  and  in  uniting  the  two  sections  of  our  common  country, 
than  all  the  talk  of  all  the  senators  of  the  United  States  in  their 
wrangle  over  who  shall  be  sergeant-at-arms,  and  who  shall  have 
the  oflSces  of  the  Senate  of  the  United  States. 

The  President.  The  next  item  of  business  will  be  to  take 
action  upon  the  amendment  to  the  By-laws,  proposed  by  Mr. 
Pennell. 

Mr.  Pennell.  Mr.  President,  it  will  be  remembered,  that, 
at  the  last  regular  meeting  of  the  Association,  during  the  after- 
noon session,  there  was  quite  a  discussion  upon  the  eighth 
article,  and  that  the  suggestion  by  the  Chairman  and  others  as 
to  the  advisability  of  an  amendment,  led  to  a  notice,  in  writing. 
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that  one  would  be  presented  at  this  meeting.  In  order  that 
the  original  article  and  the  one  which  I  have  to  offer  may  be 
compared,  I  will  read  the  old  one  first:  — 

**Art.  8.  Any  person  of  good  moral  character  who  now  is,  or  here- 
after may  be,  treasurer,  agent,  or  superintendent  of  any  cotton-mill,  may 
become  a  member  of  this  Association,  upon  his  signing  the  By-laws  and  pay- 
ing an  admission  fee  of  ten  dollars,  and  an  annual  assessment  not  exceeding 
ten  doUars.  After  the  first  meeting  of  the  Association,  and  at  any  regular 
meeting  thereafter,  new  members  may  be  admitted  upon  the  nomination  of 
any  member,  he  obtaining  a  majority  of  votes  of  the  members  present. 
Any  member  may  withdraw  from  the  Association  at  any  regular  meeting, 
upon  payment  of  all  arrearages,  first  giving  notice  of  his  intention  so  to  do 
to  the  Secretary  ;  and  any  member  may  be  expelled  for  cause  at  any  regular 
meeting,  two- thirds  of  the  members  present  voting  therefor." 

I  would  move  you,  Mr.  President,  to  amend  this  article  by 
striking  out  all  of  such  article  as  precedes  the  reference  to  the 
withdrawal  of  members,  and  inserting  instead  the  following: 
"  Any  person  of  good  moral  character  who,  at  the  time  of  his 
application  for  membership,  is  treasurer,  agent,  or  superintend- 
ent of  any  cotton-manufacturing  company,  may  become  a  mem- 
ber of  this  Association,  if  recommended,"  etc.;  so  that  the 
amended  article  shall  read  as  follows :  — 

**  Art.  8.  Any  person  of  good  moral  character  who,  at  the  time  of  his 
application  for  membership,  is  treasurer,  agent,  or  superintendent  of  any 
cotton-manufacturing  company,  may  become  a  member  of  this  Association, 
if  recommended  by  a  member  and  accepted  by  a  majority  of  votes  of  the 
members  present  at  any  regular  meeting,  upon  his  signing  the  By-laws  and 
the  payment  of  an  admission  fee  of  ten  dollars,  and  such  annual  assessment 
as  mi^  be  hereafter  agreed  upon,  not  exceeding  ten  dollars.  Any  member 
may  withdraw  from  the  Association  at  any  regular  meeting  upon  payment  of 
all  arrearages,  first  giving  notice  of  his  intention  so  to  do  to  the  Secretary  ; 
and  any  member  may  be  expelled  for  cause  at  any  regular  meeting,  two- 
thirds  of  the  members  present  voting  therefor." 

Mr.  Draper.    Mr.  President,  there  has  been,  from  the  be 
ginning  of  this  Association,  some  little  question  as  to  the  con 
struction  of  Article  8.     I  think  it  is  necessary  to  come  to  some 
definite  understanding  about  it,  as  to  whom  the  Associatioi 
intends  to  invite  to  become  members.     I  confess  I  am  one  of 
that  class  of  men  to  whom  this  amendment  would  say,  "If  you 
were  not  already  a  member,  we  would  not  allow  you  to  come 
in."     Being  in  that  position,  I  would  like  to  inquire  what  the 
occasion  is  for  keeping  out  all  machine-makers,  and  all  the  men 
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.mr>rr.r»#»-r  rriarru-rers.  v.ii  ai^ht  .eav*^  Tiie  iiieadoii  in  riiL^  .shupe, 
iiiri  I  liinic  .r  voiiiii  le  i  ^orni -rav  ro  leave  it:  diac  anj  one 
-r'lo  .ft  k  TeasnrRn  u^pnt.  ir  -jTiprrinti^niient  ot  a  oocu^m-mill, 
mav  ii^rome  \  :iiemi>er,  -in  •:be  itiininaiCjun  of  an  v  mem  her.  bri 
mftinrr  ;•  ^ore.  An^r  itiier  liniiviiiiuu  Vao  is  Liirerei?T;ed  eaoagh 
ro  r>av  -Wh  amner  imnnnr.  if  innne^  miiv  bet^ome  a  member,  if 
ni>min»r>»M  hv  *.ive  B«mrfi  of  Gf»r^mmeiiu :  leavincr  toot  Board  of 
^jrr,v**Tnment  r.«'>  nror^^i-r  ron  a^niiLsc  :>iO  'zrean  a  aamber,  or 
ii/^Mnur,  iiuii^^:<laa(r4  'vich  ^hom.  perbapt^.  you  would  not  like 
t/>  A>*sr>ciiir^,.  Thin  A:-ii:Le  '^  U*  -iomewiiat  f-ecaliar.  It  says, 
•*  A  ^  7  j:»f-r^i'>n  «,.t  j.'*!  moni  •;h;ir"ii:':rr  wb«j  n-jw  !>•  or  here- 
fifVr  m^v  h^.  trf=:;isi.rer.  acC'VaZ.  or  -iaperintendeQt  of  anv  cotr 
f^»ri-rr.ill,  niay  r^cr^me  a  mr:rnli«i:r  of  thia  Association  upon  his 
^»j(r»irij(  thfj  By-la w:»  aiid  paying  an  admission  fee  of  ten  dol- 
);ir4,  }iu<]  an  annual  aHr^e^tn merit  not  exceeding  ten  dollars." 
Shw,  thf;n,  any  one  of  those  men,  at  that  time,  could  become 
1n^'U^}}>'^•^  of  t.hf;ir  own  accord.  They  need  not  ask  anybody 
rimi  wh*'tlif;r  th#!y  couM  become  members  or  not;  but, '* after 
fhi!  ()»>;!/  rnf^<!tin^  of  the  Ansociation,"  the  article  says,  "and 
III  liny  n'jriihir  wvM'iuf^  thereafter,  new  members  may  be  ad- 
mit iiwl  n|ion  thn  ncHiiination  of  any  member,  he  obtaining  a 
iiiMimilv  nl"  v(»trH  nf  th(!  nicimbers  present."  That  is,  leave  the 
A')MiM>iiiliiiM  In  (Ircidn  who  an;  suitable  individuals.  Now,  I 
uiH  ImnIIimI  by  iniMubiMK  of  Iho  Board  of  Government  to  join 
\\\U  .\^MiM»ia(iou  ;  in  fai'l,  I  was  urged  to  do  so,  very  soon  after 
11  \MW  iuMtitulnd.  And  I  rallod  attention  to  this  article ;  audi 
\\)w  fold  bv  Mr.  Hurko  and  bv  Mr.  Straw,  and  others,  that  that 
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article  was  not  intended  at  the  time  for  any  one  but  those  who 
should  form  the  nucleus  of  the  society ;  and  to  show  you  that 
their  action  agreed  with  it,  in  1866  the  record  says,  "  The  follow- 
ing gentlemen,  whose  names  were  proposed  for  membership,  were 
then  elected  members  of  the  Association  by  unanimous  vote," 
not  by  sufferance.  Those  names  were  Messrs.  Josiah  Brown, 
George  Draper,  William  F.  Draper,  and  William  T.  Horrobin. 
I  believe  neither  of  those  four  individuals  was,  at  that  time, 
either  treasurer,  agent,  or  superintendent  of  a  cotton-mill,  and 
every  person  who  voted  for  them  knew  it.  In  the  same  meet- 
ing Mr.  D.  J.  Johnston  came  into  the  Association.  Now,  if 
there  is  any  reason  why  I  should  not  be  a  member  hereafter, 
there  is  a  reason  why  I  should  not  have  been  a  member  here- 
tofore. I  do  not  want  to  remain  a  member  now  simply  upon 
sufferance.  I  am  acquainted  with  all  you  gentlemen,  and  am 
veiy  happy  to  meet  you ;  but  I  will  try  and  make  myself  as 
happy  as  possible  if  you  do  not  want  me,  or  do  not  want  others 
like  me.  I  think  it  will  not  be  wise  for  this  Association 
to  exclude  all  such  people.  I  think  the  records  will  show, 
shortly  after  the  Association  was  formed  (in  1868,  I  think),  a 
letter  from  Daniel  Williams,  tendering  his  withdrawal  from  the 
Association  for  the  reason  that  he  was  no  longer  engaged  in 
cotton  manufacturing.  Another  thing  I  would  suggest,  and 
that  is:  when  one  is  a  member,  he  should  always  remain  a 
member,  unless  voted  out  for  cause.  Not  that  members  should 
feel,  the  moment  that  they  resign  the  office  of  treasurer,  agent, 
or  superintendent,  they  must  drop  their  membership,  but  that 
they  should  be  allowed  to  come  here,  if  they  want  to  do  so, 
enough  to  pay  the  annual  assessment.  The  record  also  shows 
this  fact,  that,  when  Daniel  Williams  tendered  his  withdrawal 
from  membership,  notwithstanding  he  would  not  be  a  member 
under  the  proposed  amendment,  the  Association  respectfully 
invited  him  to  be  present  and  participate  in  the  future  meet- 
ings of  the  Association.  Now,  I  have  said  all  I  care  to  say  at 
present ;  but  I  certainly  feel  a  good  deal  of  interest  in  the  wel- 
fare of  this  Association,  and  have  never  endeavored  to  obtrude 
myself  upon  it.  One  thing  I  feel  sure  of,  and  that  is:  an 
efficient  Board  of  Government  can  keep  people  in  order,  and 
not  allow  people  to  talk  any  very  great  length  of  time  unless 
they  are  invited  by  them  to  do  so.  I  wait  for  any  further 
expression  from  the  gentlemen. 
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Mr.  Gabsed.  I  second  the  resolution,  to  get  it  properly 
before  the  meeting. 

Mr.  Dbapeb.  Perhaps  it  might  be  well  enough  to  say,  in 
addition  to  what  I  have  said,  that  Mr.  Atkinson,  who  has  done 
so  much  for  us,  would  come  in  the  same  category  with  myself. 
I  know  he  expressed  to  me  the  same  feeling  that  I  have  on  this 
subject. 

Mr.  Atkinson.  Mr.  President,  I  did  not  intend  to  inter- 
vene at  this  time  in  this  discussion.  The  epitaph  written  over 
many  associations  has  been,  '^  Died  under  the  obstruction  of  its 
own  by-laws."  The  passage  of  this  resolution  would  be  a  hint 
to  many  of  us  who  are  qualified  by  what  we  do  not  know,  but 
desire  to  learn,  to  be  members  of  the  Association,  to  withdraw. 
That  is  my  position.  I  think  the  passage  of  this  resolution,  in 
view  of  the  history  of  the  Association,  would  be  inexpedient.  It 
has  always  seemed  to  me,  that,  if  the  Board  of  Government 
would  lay  out  the  work  of  the  morning,  assign  the  specific  dis- 
cussion to  persons  perfectly  competent  to  take  part  in  it,  whom 
they  can  easily  select,  and  use  the  discretion  ordinarily  lying  in 
the  hands  of  the  presiding  officer  to  guide  the  discussion,  the 
morning  discussion  may  be  confined  to  determined  points,  and 
be  extremely  useful.  Then  I  would  open  the  afternoon  discus- 
sion to  anybody  and  everybody,  patentee  or  otherwise.  You 
cannot  afford  not  to  know  what  patentees  have  got.  If  you  do 
not  know  what  the  patents  cover,  you  cannot  spin  cotton  or 
weave  cotton,  or  do  any  other  part  of  the  work.  It  is  the  best 
line  you  could  open,  it  seems  to  me,  after  the  regular  work  is  fin- 
ished, to  let  every  patentee  come  and  present  his  own  side,  and  all 
the  rest  of  you  break  him  up,  if  you  can,  by  asking  questions. 
Nothing  is  good  for  any  thing  until  it  has  been  torn  to  pieces 
and  made  over,  not  even  a  speech.  I  therefore  suggest,  sir,  as 
a  substitute  (I  should  not  have  done  this  at  this  time  if  Mr. 
Draper  had  not  called  me  out),  that  all  nominations  for  mem- 
bership shall  be  made  in  writing  at  least  one  week  before  the 
date  of  any  regular  meeting,  and  shall  be  considered  by  the 
Board  of  Government,  and  reported  to  the  meeting  favorably  or 
adversely  for  the  action  of  the  Association,  provided,  that  in 
case  the  Board  shall  decide  to  report  adversely  upon  any  nom- 
ination, the  member  who  shall  have  made  it  shall  be  informed 
of  the  intention  so  to  report  in  order  that  he  may  have  an  op- 
portunity to  withdraw  the  name.     It  seems  to  me  that  in  that 
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manner  you  can  control  the  admission  of  members  in  the  most 
suitable  way,  and  you  will  not  be  in  danger  of  dying  by  the 
obstruction  of  your  own  By-laws. 

Mr.  Gabsed.  If  we  do  not  alter  this  law,  we  must  change 
the  Jiame  of  the  Association.  The  matter  was  brought  out  dur- 
ing the  last  meeting  in  consequence  of  a  gentleman's  name  being 
proposed  as  an  engineer.  The  President  called  attention  to 
the  By-laws  at  the  time,  and  most  of  those  present  remember 
the  unpleasant  scene  when  the  gentleman  was  refused  admis- 
sion. Mr.  Draper  takes  too  individual  a  view  of  this  resolu- 
tion. There  is  not  a  thing  in  it  intended  or  implied  that  asks  a 
gentleman  to  withdraw.  The  suggestion  is  made  that  we 
should  admit  machinists,  and  listen  to  their  views  upon  machin- 
ery that  is  going  to  be  put  in  use.  But  these  meetings  are  not, 
if  I  understand  the  matter,  for  the  purpose  of  discussing  pat- 
ent rights.  We  can  try  the  machines  in  the  mill  first,  and  then 
discuss  them  afterw^ds  with  a  great  deal  more  freedom  in  the 
absence  of  the  machinist  or  patentee,  because  it  must  be  re- 
membered that  there  are  some  young  men  here  that  have  a  lit- 
tle diffidence  in  getting  on  the  floor  and  discussing  these  mat- 
ters in  the  presence  of  the  men  who  have  got  up  the  inventions. 
We  must  change  the  name  of  the  Association,  and  call  it  the 
Cotton  Manufacturers',  Engineers',  Architects',  and  Machinists' 
Association.  This  by-law  is  intended  to  limit  membership  to 
persons  engaged  in  the  trade.  We  all  remember  that  two  or 
three  years  ago  we  had  a  discussion  here  that  looked  like  run- 
ning into  unpleasantness  between  two  rival  machinists.  It 
seems  to  me  that  this  is  not  the  place  to  discuss  rival  machines, 
nor  to  listen  to  the  men  who  have  invented  them.  The  inven- 
tor believes  in  his  machine  as  he  would  believe  in  any  thing  he 
was  the  father  of.  What  we  want  to  do  is,  to  give  the  young 
men  an  opportunity  to  get  up  and  say  whether  they  do  or  do 
not  approve  of  it,  without  having  the  feeling  that  they  are  mak- 
ing some  man  unhappy  because  they  do  not  agree  with  him  as 
to  some  particular  machine.  I  do  not  see  why  Mr.  Atkinson 
should  withdraw.  There  is  nothing  in  the  proposed  by-law 
that  requires  it.  There  is  an  ambiguity  in  the  present  by-law 
that  needs  to  be  remedied  in  some  way.  When  a  gentleman 
comes  before  this  meeting  applying  for  membership,  and  is 
refused,  it  certainly  makes  him  feel  very  unpleasant;  and  we 
propose  now  to  unload  that  responsibility  from  the  Association, 
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and  put  it  on   the   Board  of  Government.     I  really  cumoi 
understand  the  objection  to  Mr.  Pennell's  amendment. 

Mr.  Atkinson.  The  only  point  in  my  mind  is,  to  tale  the 
usual  course  in  all  societies,  of  referring  nominations  for  mem- 
bership to  a  committee.  There  need  be  no  unpleasantness.  IE, 
after  an  adverse  report,  a  member  sees  fit  to  press  his  nomina- 
tion, he  then  takes  his  chances  before  the  Association. 

Mr.  Pexnell.  In  preparing  the  amendment,  I  did  not  in- 
tend to  cast  any  reflection  upon  the  old  members  of  the  Asso- 
ciation. 

Mr.  Atkinson.    I  do  not  take  it  so. 

Mr.  Pennell.  I  should  be  very  loath  to  have  Mr.  Atkinson 
or  any  other  member  withdraw.  We  have  some  valuable  mem- 
bers here  who  are  not  cotton  manufacturers,  from  whom  we  get 
very  valuable  information;  but  it  was  thought  advisable  at  the 
last  meeting  to  draw  the  line  somewhere,  and,  in  looking  this 
matter  over  carefully,  this  was  the  only  way  I  could  see  out  of 
the  difficulty. 

Mr.  GrOULDiNG.  The  object  of  Mr.  Garsed's  motion  was 
the  acceptance  of  the  report  of  the  committee  in  order  to  bring 
it  properly  before  the  Association.  That  vote  should  be  passed, 
I  think,  and  then  Mr.  Atkinson's  motion  will  be  in  order.  I 
rise  to  suggest  that  the  Secretary,  by  leave  of  the  Association, 
should  read  the  title  of  this  Association,  and  the  object  of  its 
formation  as  stated  in  the  first  part  of  the  Constitution,  that 
we  may  better  understand  what  we  are  firing  at. 

The  President.  The  motion  before  the  house  is  the  amend- 
ment of  Mr.  Atkinson  to  the  proposed  amendment  of  the  By- 
laws by  Mr.  Pennell. 

Mr.  Atkinson.  I  ofi^ered  my  motion  as  a  substitute  for  Mr. 
Penneirs ;  but  I  will  not  off'er  it  myself,  as  I  am  one  of  those 
who  would  not  be  eligible  as  a  member  at  the  present  time 
under  Mr.  Pennell's  amendment.  I  therefore  do  not  offer  it; 
but  I  have  it  written,  and,  if  anybody  else  chooses  to  oflFer  it,  it 
may  be  brought  before  the  meeting. 

Mr.  Pennell.  I  simply  gave  notice  at  the  last  meeting,  that 
I  would  present  an  amendment  at  this  meeting.  In  view  of 
the  unpleasant  dilemma  in  which  we  found  ourselves  placed  at 
tha^  time,  it  seemed  to  me  necessary  to  do  something  of  the 

The  President.     The  question  before  us  is  the  amendment 
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offered  by  Mr.  Pennell.  Does  any  gentleman  desire  to  hear  it 
read  again  ? 

[At  the  request  of  one  of  the  inembers,  Mr.  Pennell's  amend- 
ment was  read.] . 

Mr.  Weeks.  I  move  to  amend  that  by  substituting  the  by- 
law presented  by  Mr.  Atkinson,  which  is  as  follows :  — 

Art.  8.  All  nominations  for  membership  shall  be  made  in  writing,  at 
least  one  week  before  the  date  of  any  regular  meeting,  and  shall  be  con- 
sidered by  the  Board  of  Government,  and  reported  to  the  meeting  favorably 
or  adversely  for  the  action  of  the  Association;  provided,  that,  in  case  the 
Board  shall  decide  to  report  adversely  upon  any  nomination,  the  member 
who  shall  have  made  it  shall  be  informed  of  the  intention  so  to  report,  in 
order  that  he  may  have  an  opportunity  to  withdraw  the  name. 

The  President.  Gentlemen,  you  hear  the  amendment  of- 
fered by  Mr.  Weeks.  I  would  call  your  attention,  before  calling 
for  a  vote  upon  this  subject,  to  the  fact  that  it  requires  a  two- 
thirds  vote  to  amend  the  By-laws,  and  of  course  it  would  require 
the  same  vote  upon  this  amendment.  All  that  are  in  favor  of 
the  amendment  offered  by  Mr.  Weeks,  will  please  manifest  it 
by  saying  "  Ay." 

[The  vote  was  taken,  and  the  President  declared  the  amend- 
ment accepted.] 

The  President.  The  next  question  will  be  upon  the  adop- 
tion of  the  by-law  as  amended  by  Mr.  Weeks. 

Mr.  Pennell.  Before  that  motion  is  put,  I  would  inquire  if 
there  was  not  a  request  made  of  the  Secretary  a  while  ago  in 
regard  to  reading  the  preamble  which  sets  forth  the  objects  of 
the  Association.     Would  that  be  in  order  now  ? 

The  President.  No  objection  being  made,  the  preamble 
will  be  read. 

The  Secretary  read  the  preamble  as  follows :  — 

*«  The  undersigned,  Agents  and  Managers  of  Cotton-Mills  in  New  England, 
desirous  of  promoting  a  more  intimate  acquaintance  with  each  other,  and  of 
ooUecting  and  imparting  information  as  tQ  the  best  methods  of  manufactur- 
ing cotton,  hereby  form  themselves  into  an  Association  by  the  name  of  the 
**  New  England  Cotton  Manufacturers'  Association,"  and  adopt  the  following 
By-laws  for  its  government,  pledging  themselves,  each  to  the  other,  to  abide 
by  the  same  until  altered  or  repealed." 

Mr.  Draper.  Mr.  President,  having  been  familiar  with  this 
Association  for  a  long  time,  I  want  to  say  that  the  very  fact 
that  it  was  called  the  ^^New  England  Cotton  Manufacturers* 
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AiMrynatkw  "*  was  a  stombixn^Iock  for  qinte  a  loiqf  wlifle. 
QaeHtions  were  nuaed  whether  gentlemen  firom  other  States 
iihonM  be  admitted  or  not,  beeaoae  h  was  a  New  England  Asso- 
ciation. I  tjelieve  we  ha^e  got  bravelv  oyer  that,  amd  are  glad 
to  welcome  people  from  all  parts  of  oar  broad  land.  As  to 
telling  who  are  or  who  are  not  suitable  persons  to  teach  the 
Cfftu>n  manufacturers  that  which  thej  want  to  know,  I  will  say 
that  I  have  a  verj  large  interest  in  cotton  manufiurturing.  I 
am  an  owner  of  stocks  in  a  great  many  different  cotton-mills, 
and  propof^  very  soon  to  have  a  cotton-mill  of  mj  own,  where 
I  can  lie  appointed  superintendent  or  treasurer  or  agent.  Now, 
J  want  to  know  how  much  difference  it  would  make  to  you 
whether  I  shall  be  a  member  in  the  condition  I  am  in  now,  or 
whether  I  shall  apply  for  •membership  after  I  putnnyself  in  that 
prmition.  Now  the  matter  is  just  where  it  should  be.  We  have 
a  lU>ard  of  Government,  and  I  have  great  confidence  in  their 
wimlom.  They  will  not,  in  my  judgment,  recommend  people 
for  membernhip  that  will  not  be  useful  in  the  Association;  and 
I  hoj>e  the  amendment  will  prevail. 

The  PRKSIDKNT.  The  Chair  would  be  inclined  to  rule  that 
both  Mr.  Draper  and  Mr.  Atkinson  are  mill-managerB. 

Mr.  Atkixbon.  It  will  not  be  necessary  to  change  the  pre- 
amble, but  simply  to  say  that  certain  persons,  being  agents  and 
managers  of  cotton-mills,  combine  together  for  the  purpose  of 
promoting  a  more  intimate  acquaintance  with  each  other,  and 
of  eolleeting  and  imparting  information  as  to  the  best  modes  of 
niiinufacturing  cotton,  and,  in  order  to  carry  out  the  second 
purpoHo,  propoHC  to  admit  treasurers  and  patentees.  They  are 
not  excluded.  It  is  a  declaratory  clause;  and  they  saw  fit,  hav- 
ing declared  themselves  an  Association,  to  let  in  some  outside 
liarlMirians,  who,  though  not  knowing  any  thing  themselves, 
might  bring  out  what  the  superintendents  and  agents  did  know. 
Home  of  us  have  performed  that  duty  pretty  well. 

Mr.  PiCNNKLL.  I  wish  to  explain  my  position  a  little  more 
fully  iu  regiird  to  the  amendment  I  offered.  The  phraseology 
of  the  ohl  Article  8  luis  always  been  a  stumbling-block  to  some, 
and  very  objVetionable  to  many;  and  inasmuch  as  this  objection 
exists,  and  unpleasant  discussions  have  heretofore  taken  place 
a!\d  may  again,  I  concluded  it  a  judicious  thing  to  do,  to  avoid 
the  reourreui^e  bv  substituting:  such  an  amendment  as  I  have 
prcsfuUcd  this  morning.     However,  I  am  perfectly  willing  to  let 
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this  matter  of  new  members  be  referred  to  the  Board  of  Govern- 
ment for  their  acceptance  or  rejection ;  and,  if  it  is  not  too  late, 
I  would  withdraw  that  amendment. 

The  President.  Mr.  Pennell  having  withdrawn  his  amend- 
ment, the  amendment  proposed  by  Mr.  Weeks  is  now  before 
the  house. 

Mr.  Gabsed.  Still,  there  is  an  ambiguity.  The  Board  of 
Government  are  simply  to  refer  the  matter  back  to  the  house. 
Let  us  make  this  by-law  understood  in  some  way.  I  do  not 
care  how  it  is  done. 

Mr.  Charles  Noubse.  If  the  gentleman  has  withdrawn  his 
motion,  there  is  no  motion  before  the  house.  Am  I  correct, 
sir? 

The  President.    It  all  falls  together.     You  are  right. 

A  Member.  Mr.  President,  I  think  it  is  too  late  to  with- 
draw the  resolution  after  the  amendment  to  it  has  been  adopted, 
unless  it  be  by  general  consent  of  the  Association. 

Mr.  Pennell.     Let  it  go,  Mr.  President. 

Mr.  Atkinson.  Mr.  Pennell  offered  a  resolution  of  amend- 
ment. Mr.  Weeks  offered  his  motion  as  a  substitute,  which  has 
been  adopted.  When  I  proposed  it  at  first,  it  was  as  a  substi- 
tute ;  and  afterwards,  it  seeming  improper  for  me  to  propose  it, 
Mr.  Weeks  offered  it,  and  I  assume  Mr.  Weeks  intended  it  as  a 
substitute.  It  has  been  voted  on,  either  as  an  amendment  or 
substitute;  and  it  is  now  before  the  meeting  for  adoption  or 
rejection,  I  should  say.  If  the  meeting  declares  in  favor  of  its 
adoption,  well  and  good ;  if  it  rejects  it,  then  the  whole  matter 
can  be  laid  on  the  table. 

The  President.  The  Chair  would  rule  that  the  question 
before  the  house  is  the  amendment  offered  by  Mr.  Weeks. 

Mr.  C.  I.  Barker.  I  move  that  this  whole  subject  be  re- 
ferred to  the  Board  of  Government,  to  be  reported  on  at  the 
next  meeting  of  the  Association.  It  seems  to  me  that  any 
action  taken  to-day  would  be  premature,  and  that  we  shall 
make  a  mistake  if  we  proceed  in  this  way. 

Mr.  GocTLDiNG.  I  hope  that  motion  will  not  prevail.  Notice 
has  been  given  of  this  amendment  of  the  By-laws.  We  are  all 
satisfied  with  Mr.  Atkinson's  proposition  or  the  other.  Mr. 
Pennell's  has  the  advantage  of  being  consistent  with  the  title 
of  the  Association.  I  do  not  know  that  the  other  is  at  all  in- 
consistent with  it.     It  has  been  our  custom  to  admit  members 


28 

here  outside  of  the  list  of  agents,  superintendents,  and  treasurers ; 
and  no  particular  harm  has  come  of  it.  The  question  was  agi- 
tated originally  in  the  Board  of  Government  in  relation  to  the 
looseness  with  which  names  were  proposed  here  and  admitted, 
and  it  was  thought  best  to  look  at  the  article.  We  did  so,  and 
found  this  incongruous  language  in  relation  to  making  mem- 
bers ;  and  it  was  thought  it  ought  to  be  improved  in  some  way. 
The  subject  was  brought  here  by  trying  to  make  an  engineer  a 
member  of  this  Association,  and  the  matter  has  taken  this 
course.  I  think  either  of  these  by-laws  will  be  an  improve- 
ment upon  the  present  condition  of  affairs,  because  it  leaves 
the  question  of  introducing  men  outside  of  those  who  are  in- 
cluded under  the  title  of  the  Association  with  the  Board  of 
Government.  A  suggestion  had  occurred  to  me,  that  persons 
who  are  not  agents,  superintendents,  or  treasurers  could  be 
made  honorary  members,  so  that  they  might  be  with  us,  and 
bring  in  their  views  when  asked  or  desired,  but  leaving  it  with 
the  Board  of  Government  to  discriminate.  For  a  man  to  come 
in,  simply  because  he  wants  to,  is  hardly  a  good  reason ;  but,  if 
he  has  distinguished  himself  in  art  or  science,  it  would  be  an 
honor  to  the  institution  to  have  him  join  us.  I  think  the  by- 
law before  the  house  should  be  adopted  without  delay. 

Mr.  Draper.  A  single  word.  It  seems  to  me  that  there 
was  no  amendment  submitted  to  the  members.  They  did  not 
know  when  they  came  here  what  shape  the  amendment  would 
come  in,  and  we  could  not  tell  whether  we  were  in  favor  of  it 
or  not.  Now,  I  think  we  can  test  the  views  of  the  members  by 
putting  this  amendment  of  Mr.  Weeks,  which  I  think  is  just 
the  thing,  to  vote ;  and  then  it  might  be  referred  to  the  Board 
of  Government,  to  bring  in  such  an  alteration  in  the  8th  article 
of  the  By-laws  as  might  be  necessary  to  embody  that  amend- 
ment at  the  next  meeting:  but  it  seems  to  me  we  ought  to 
ascertain  the  membeiV  opinions  now. 

Mr.  Pennell.  I  did  not  expect,  in  preparing  my  amendment, 
to  express  the  view  of  every  member  of  this  Association,  by  any 
means.  It  was  my  endeavor  to  prepare  an  amendment  which 
would  be  consistent  with  the  preamble.  If  the  majority  of  the 
members  think  differently  from  what  I  did,  I  have  no  more  to 
say. 

[Mr.  Barker's  motion  to  refer  this  whole  matter  to  the  Board 
of  Government  was  put,  and  was  lost.     The  question  was  then 
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taken  on  the  amendment  of  Mr.  Weeks,  and  the  amendment 
was  adopted.] 

The  President   then  called  Vice-President  Goulding  to  the 
chair,  and  read  the  following  paper:  — 
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CARDING. 

BT  JOfESr  KILBUKTy   ESQ. 

At  the  request  of  your  Board  of  Goyeminent,  I  haye  collected 
and  prepared  for  your  considerations  a  few  thoughts  that  have 
occurred  to  me,  together  with  such  kleas  as  I  have  been  able  to 
glean  from  other  minds,  relative  to  the  two  systems  of  single 
and  double  carding  ordinarily  used  in  the  manufacture  of  cotton 
yams  for  cloth. 

This  subject  of  carding  has  been  so  fully  and  ably  presented 
to  you  in  the  past,  that  I  fear  I  shall  not  be  able  to  convey  to 
your  minds  much  that  will  be  new  or  of  special  interest :  but  I 
hop>e  to  be  able  to  so  introduce  the  subject  that  much  valuable 
information  may  be  derived  from  the  discussions  which  may  fol- 
low ;  and  I  ask  your  indulgence  for  relating  some  of  my  own 
experience,  which  I  am  compelled  to  do  to  convey  some  of  the 
ideas  I  wish  to  elucidate. 

Having  seen  good  results  produced  from  a  multitude  of  dif- 
ferent arrangements  of  clothing,  with  great  variations  in  the 
number  of  points  of  wire  per  square  foot,  and  also  in  the 
size  of  wire  used,  and  in  the  various  modes  of  adjustment 
of  cards,  I  do  not  propose  to  touch  upon  matters  of  that  sort, 
but  to  leave  them  to  be  determined  by  the  caprice  or  intelli- 
gence of  users,  and  the  character  of  the  work  to  be  done,  and  to 
confine  myself  wholly  to  the  merits  and  demerits  of  single  .and 
double  carding. 

Both  systems  have  been  successfully  used,  and  each  has  nu- 
merous friends  and  supporters:  but  the  question  which  is  best, 
must,  in  my  judgment,  be  determined  by  the  character,  quantity, 
and  quality  of  the  work  to  be  done  and  the  material  from  which 
it  is  to  be  made  ;  and  no  definite  rule  can  be  established  until 
these  things  are  known. 

I  have  had  more  experience  with  single  than  with  double 
carding,  and  it  has  led  me  to  the  following  conclusions :  First, 
If  goods  are  to  be  made  for  the  brown  market,  from  yarns  ran- 
ging from  12  to  20,  and  of  ordinary  counts,  there  is  no  diflB- 
culty  in  making  yarns  that  will  weave  well  with  single  carding 
and  a  small  number  of  cards  in  a  section,  as  the  variation  of 
three  or  four  numbera  is  not  sufficient  to  materially  affect  the 
weaving  of  such  yarns  :  but,  if  goods  so  made  are  brought  into 
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competition  witb  those  made  from  cotton  twice  carded,  the  cot- 
ton carded  once  must  be  a  full  half-grade  or  more  above  that 
carded  twice,  and  this  frequently  increases  the  cost  of  cotton 
one-half  cent  per  pound ;  and  with  this  difference,  which  neu- 
tralizes any  advantage  gained  from  carding  once  rather  than 
twice,  a  good  judge  of  cloth,  who  is  a  sharp  buyer,  will  give  a 
preference  for  the  goods  made  from  double  carding,  provided 
equal  skill  is  used  in  their  manufacture,  unless  the  single  card- 
ing is  excessively  light ;  but,  if  these  two  products  were  made 
from  the  same  stock  and  were  .afterwards  bleached,  the  differ- 
ences named  would  be  materially  reduced. 

Second,  If  goods  are  to  be  made  for  brown  market,  with  single 
carding,  from  yarns  ranging  from  Nos.  20  to  40,  and  closely 
woven,  much  attention  must  be  given  to  the  selection  of  cotton 
as  to  grade  and  staple,  or  you  will  lose  much  more  in  other 
departments  than  the  difference  in  the  cost  between  the  two 
systems  of  carding.  As,  for  instance,  if  you  purchased  cottons 
at  random,  and  should  mix  harsh,  brashy  cottons,  like  those 
sometimes  obtained  from  Selma,  with  nice  Memphis  or  New 
Orleans  cottons,  for,  say.  No.  27  warp,  I  think  you  would  pro- 
duce yarns  that  would  work  sufficiently  bad  to  suit  those  buyers 
who  think  any  cotton  is  good  enough,  if  they  can  obtain  a  con- 
cession in  price  of  one-quarter  of  a  cent  per  pound  ;  and  I  attrib- 
ute the  bad  results  from  such  a  mixture  to  single  carding ;  for, 
if  the  same  mixture  were  put  through  two  operations  of  carding, 
good,  even  yarn  would  be  produced.  I  account  for  the  differ- 
ence in  results  from  the  above-described  mixture  and  systems 
of  treatment,  by  the  fact  that  fine  New  Orleans  or  Memphis 
cottons  may  be  subdued  so  as  to  draw  evenly  by  once  carding, 
while  the  brashy  Selma  would  require  two  operations  tosubdue 
it,  so  as  to  make  it  draw  evenly  with  the  finer  staples,  which 
would  not  be  injured  by  two  operations.  I  have  had  several 
tests  of  cotton  so  mixed.  In  1865  I  was  asked  to  use,  in  the 
mills  I  then  had  charge  of,  as  large  a  proportion  of  India  cotton 
as  possible,  the  cleanest  and  best-stapled  Surat  having  been 
selected  for  the  purpose  ;  and  I  at  once  commenced  mixing  the 
India,  or  Surat,  cotton  with  soft  American  cottons,  in  a  mill 
which  had  double  carding  for  two-thirds  of  its  capacity.  Stock 
so  mixed,  and  put  through  two  operations  of  carding,  worked 
much  better  than  I  expected  it  would  :  and,  encouraged  by  this 
result,  I  extended  the  use  of  Surats,  so  mixed,  to  a  small  room, 
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with  single  carding,  which  had  been  especially  arranged  for 
working  variable  staples  or  waste  ;  and  the  result  was,  that  I 
produced  yarns  so  excessively  uneven  that  I  could  do  nothing 
with  them.       This  result  led  to  a  thorough    investigation,  by 
which  I  concluded  that  my  difficulty  came  from  the  difference 
in  the  nature  of  the  two  cottons ;  the  American  being  fine  andL 
silky,  while  the  Surat  was  coarse,  brashy,  and  bulky.    I  there- 
fore  made  laps  from    clear  Surat,  removed  the  calender-rolla 
from  one  railway-head,  passed  it  through  the  railway-head  in  a 
sliver  as  wide  as  the  boss  of  the  rolls,  and  deposited  it  in  cans :  iti 
was  then  put  through  the  lapper  again,  and  mixed  with  Ameri- 
can cotton  ;  and  the  two  cottons  thus  mixed  were  made  into  yam 
which  was  quite  even,  and  which  worked  satisfactorily.    I  then, 
tried  to  make  yarn  for  goods  to  be  bleached  or  colored,  from  clear 
Surat  with  single  carding,  and  succeeded  so  well  with  it  that  I 
ran  nearly  twenty  thousand  spindles  on  Surat  cotton  for  foor 
months,  by  making  my  warp  two  numbers  coarser,  reducing^ 
say,  from  No.  27  to  No.  25,  and  increasing  the  weight  of  my 
goods  to  that  extent.     While  this  was  being  done,  we  received 
some  cotton  from  India  of  too  low  a  grade  fcfr  single  carding- 
We  therefore  put  it  through  two  openers  with    trunks,  and 
through  our  regular  system  of  picking,  eight  beaters,  then  put 
it  through  our  double  carding,  and  made  from  it  a  new  stylo 
of  goods,  from  No.  18J  warp  and  No.  2li  filling,  which  were 
so  satisfactory  to  purchasers  that  they  acquired  quite  a  reputa- 
tion before   this   stock  was  exhausted,  and   hence  we  bought 
more  ;  but  the  termination  of  tlie  war  brought  down  the  price  of 
American  cotton,  so  that  we  were  obliged  to  stop  the  consump- 
tion of  Surat.     We  tlierefore  continued  to  make  this  new  style 
of  cloth  from  American  cotton  ;  but  we  found  it  very  diflBcult  to 
maintain  our  position  in  the  market,  on  account  of  the  bulky 
feeling  of  goods   made   from   Surat,  and   we   were  frequently 
accused  of  reducing  the  weight  of  our  goods  when  no  change 
had  heen  made.     I  mention  this  incident  to  illustrate  more  fully 
the  difference  in  the  nature  of  cottons,  and  the  treatment  they 
need,  and  the  necessity  of  carefully  selecting  for  single  carding* 
After  making  the  before-mentioned  new  style  of  goods  fo^ 
several  years  from    American  cotton  and    double  carding,  we 
were   compelled  to  apply  our  double  carding   to    other  good* 
requiring  special  care ;  and,  therefore,  we  were  forced  to  make 
the  new  style,  which  was  sold  in  the  brown,  from  single  carding. 
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This  we  tried  to  do  from  the  same  grade  of  cotton  that  we  had 
been  carding  twice :  but  we  were  soon  met  with  such  bitter  and 
long-continued  complaints  from  our  customers,  that  we  were 
forced  to  try  a  half-grade  better  cotton  ;  and  this  only  modifying 
our  position,  we  finally  raised  the  cotton  another  half-grade. 
This  served  our  purpose  for  a  time  ;  but  when  the  hard  times 
came  on,  and  competition  became  sharp,  we  were  forced  to  put 
in  the  second  operation  of  carding,  or  take  a  secondary  position 
in  the  market.  I  think  our  cards  were  not  overloaded,  as  we 
were  carding  one  pound  per  inch  single,  where  we  had  carded 
one  and  one-half  pounds  per  inch  on  double,  carding;  yet  I  fre- 
quently tried  and  could  distinguish  the  goods  made  by  the  two 
systems,  by  their  feeling,  with  my  eyes  closed.  Therefore  my 
third  conclusion  is,  that,  to  insure  success  when  trade  is  dull,  all 
goods  for  the .  brown  market  (specialties  excepted)  should  be 
made  from  double  carding. 

Fourth,  For  yarns  above  No.  20,  I  do  not  think  the  ordinary 
arrangement  of  single-carding  mills  affords  a  sufficient  number  of 
doublings  to  insure  yam  good  enough  to  make  into  goods  more 
difficult  to  weave  than  print  or  kindred  cloths :  therefore  the 
larger  the  number  of  cards  in  a  section  for  single  carding,  the 
better  the  work,  provided  the  sliver  delivered  at  the  railway- 
head  is  not  too  heavy ;  as  the  evenness  of  the  work  is  increased 
by  the  doublings,  and,  in  making  fine  yarns,  the  benefit  of 
doublings  is  realized  in  a  twofold  ratio  as  the  numbers  of  the 
yarn  are  increased.  Hence,  if  I  were  called  upon  to  arrange  a 
single-carding  mill,  to  make  yarns  ranging  from  Nos.  80  to 
40, 1  should  be  inclined  to  put  in  cards  under,  rather  than  over, 
thirty  inches  wide,  to  avail  myself  of  the  increase  of  doublings 
to  be  obtained  from  narrow  cards  without  making  a  heavy  sliver. 
But  I  regard  this  matter  of  doubling  of  so  much  importance, 
that  I  would  never  advise  any  one  to  attempt  to  make  yarns 
ranging  from  Nos.  30  to  40,  to  be  woven  into  any  thing  which 
would  be  called  hard  or  difficult  weaving,  without  double  card- 
ing, on  account  of  the  doublings  derived  from  the  two  opera- 
tions of  carding,  if  for  no  other  reason,  as  this  advantage  in 
making  even  running  yarns  is  very  great.  It  would  be  almost 
impossible  to  make,  successfully,  yarns  ranging  from  Nos.  40  to 
60,  from  short-staple  cotton,  without  double  carding,  even  if 
you  did  not  take  into  account  their  weaving  qualities,  unless 
combing,  or  some  other  mode  of  securing  the  necessary  doub- 
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iiirif;l(;-<;ar')>ft^  mill  with  cards  deemed  capable  of  hacdltng  a 
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N'M.  'M)  ill  4(1  ynmn, ;  let  F  represent  a  good  double-canling  mill 
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tt:\}T(:M:n\,  an  English  mill  with  combers  making  Ko.  80  warp 
<in<l  No.  no  filling;  — 

Tlii'n,  liy  riifurtnice  to  the  following  table,  you  will  see  the 
or^itiii/jition  of  each  mill  and  the  total  doublings:  — 
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account  the  large  number  obtained  at  a  small  expense  for  labor, 
I  deem  them  of  great  value. 

My  final  conclusion  is,  that,  owing  to  the  large  amount  of 
doublings  cheaply  obtained  from  double  carding,  and  the  in- 
oreased  cleaning  and  subduing  power  of  two  operations  over 
one,  coupled  with  the  fact  that  two  operations  permit  manufac- 
turers to  vary  the  grades  of  cotton  purchased,  materially,  with- 
out hazarding  the  reputation  of  their  goods ;  and,  as  the  differ- 
ence in  value  between  a  high  and  a  medium  or  low  grade  of 
cotton  frequently  amounts  to  a  profit,  owing  to  the  great 
changes  in  the  quality  of  the  cotton-crops  from  year  to  year, 
and  from  the  beginning  to  the  end  of  succeeding  seasons,  I  pre- 
fer to  take  my  chances  of  sticceas  in  manufacturing  and  in  eam« 
ing  dividends  with  two  operations  of  carding^  rather  than  one. 
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Mr.  Draper.  Mr.  President,  I  merely  wish  briefly  to  state 
a  fact  which  I  think  is  pertinent  to  the  question.  I  do  not  ex- 
pect it  is  possible  for  the  people  to  believe  what  I  say  to  be 
true ;  and  yet  I  intend  to  tell  the  truth,  and  nothing  but  the 
truth.  I  have  seen  within  a  fortnight  a  small  mill  of  one  hun- 
dred looms  running  on  print  goods.  I  have  known  it  for  twenty 
or  thirty  years.  The  goods  were  56  X  60.  I  had  occasion  to 
go  there.  A  party  has  taken  hold  of  the  mill,  and  started  it 
up  on  this  plan.  I  can  show  you  a  sample  of  the  cotton  and  a 
sample  of  the  yam.  They  were  using  cotton  that  cost  less  than 
eleven  cents  a  pound,  of  poor  quality ;  and  the  looms,  running 
one  hundred  and  eighty-five  picks,  were  running  steadily  and 
nicely.  I  found  the  warp-spinning,  which  averaged  finer  than 
28,  running  one  hundred  and  sixteen  turns  on  the  fix)nt  roll, 
and  running  well.  I  found  two  filling-frames  there  that  were 
running  one  hundred  and  twenty-three  turns  on  the  front  roll, 
and  running  well  on  No.  36  filling,  and  finer.  The  mill  had 
but  ninety-six  doublings.  The  principal  peculiarities  about  the 
mill  are,  in  the  first  place,  the  entire  absence  of  any  drawing- 
frames  ;  and,  when  they  get  to  the  spinning,  they  simply  use  the 
roving  of  ordinary  size,  and  in  the  room  of  drawing  it  nine,  they 
just  use  double  roving,  and  draw  it  eighteen ;  and  it  is  produ- 
cing the  most  astonishing  results.  I  wanted  to  see  how  far  they 
could  carry  the  joke,  and  they  brought  me  some  yarn  spun  from 
upward  of  twenty-six  draught;  and,  from  that  poor  cotton,  I 
was  told  the  breakage  was  seven  pounds  above  the  super-extra 
Efiglish  standard,  even  under  those  conditions.  I  think  it  fore- 
shadows an  impending  revolution  in  cotton-spinning  on  low 
grades.  I  could  show  you  some  of  that  yarn,  and  the  break- 
ages from  it,  which  were  perfectly  astonishing. 

The  PiiESiDENT.  You  being  a  weaver,  I  should  prefer  to 
have  you  weave  the  yarn  rather  than  weave  it  myself. 

Mr.  Draper.  As  far  as  that  is  concerned,  I  am  ready  to 
admit  the  difficulty :  but  the  yarn  was  of  too  low  twist  to  be 
woven  on  such  grades  of  goods  as  I  am  speaking  of;  but  on 
such  as  they  were,  weaving  66  X  60,  —  a  low  grade  of  weav- 
ing,—  the  weaving  was  running  first-rate;  and  I  think,  if  I 
should  submit  the  yarn  and  the  cotton  to  you,  you  would  be  sur- 
prised at  the  result.  I  am  interested  in  it  as  a  cotton-spinner, 
because  I  have  stock  in  a  new  mill  which  is  about  starting  up, 
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and  parties  are  advising  with  me  about  it  as  an  owner,  and 
not  as  a  patentee. 

Mr.  Leigh.  Mr.  President,  in  regard  to  doubling  the  strength 
of  yarns,  I  notice  on  your  board,  there,  two  mills  that  I  think  I 
have  seen  in  England.  In  one  case,  they  have  six  sets  of  draw- 
ing-frames. They  are  making  from  80  to  110 ;  and  the  peculi- 
arity is,  they  have  only  one  doubling  in  the  spinning;  no 
doubling  in  the  roving-frame.  The  last  one  is  the  one  I  refer 
to.  They  both  belong  to  the  same  firm.  They  have  two  mills 
fitted  up  with  the  usual  number  of  doublings,  and  double  in 
roving-frames ;  only  three  sets  of  drawing-frames.  I  saw  them 
both,  but  the  last  mill  is  peculiar.  In  the  first  place,  they  dou- 
ble three  in  the  picker ;  they  double  six  on  the  two  drawing- 
frames;  the  carding  is  single.  They  double  fourteen  on  the 
comber.  They  then  take  it  to  a  drawing-frame,  and  double 
eight.  They  then  take  it  to  another  drawing-frame,  and  double 
six ;  and  so  on  until  it  has  passed  through  six  drawing-frames. 
It  goes  single  to  the  slubber,  and  single  to  the  roving-frame, 
and  double  in  the  mule  ;  and  by  that  means  they  got  74,317,824 
doublings.  The  mills  are  about  60,000  spindles  each.  They 
make  yarns  for  thread  which  have  to  be  very  carefully  made,  as 
they  are  liable  to  be  rejected.  In  the  latter  mill,  with  all  the 
doublings,  and  with  so  many  drawing-frames-  and  so  very  few 
roving-frames,  they  make  a  superior  quality  of  yarn.  There  has 
never  been  any  of  it  returned  on  their  hands,  whereas  in  the 
other  mills  they  have  frequent  caqse  of  complaint.  In  regard 
to  the  cost,  I  think  the  cost  is  two  cents  a  pound  less  for  the 
carding-room ;  that  is  to  say,  it  costs  less  to  put  it  through 
six  drawing-frames  and  two  speeders,  than  four  drawing-frames 
and  four  speeders.  The  machinery  costs  less  money:  there  is 
less  waste ;  less  room  and  power  are  taken,  and  the  plan  in 
every  way  is  satisfactory ;  so  much  so  that  they  are  altering  the 
other  mills  on  the  same  principle ;  and  that  follows  out  youi 
suggestion,  that  doublings  are  very  essential  to  good  work. 

The  President.  Mr.  Leigh  is  right  in  regard  to  the  last 
mill,  but  the  other  is  not  an  English  mill.  There  may  be  a 
similarity  between  them. 

Mr.  Kent.  Mr.  President,  I  notice  Mr.  O.  S.  Brown  is  here, 
who  is  running  very  successfully  indeed  without  any  drawing 
whatever.  I  know  he  is  a  very  modest  sort  of  a  man :  but  still, 
when  you  get  him  harnessed  in,  he  can  handle  a  cotton-mill  as 
well  as  anybody ;  and  I  would  like  to  hear  from  him. 


38 

Mr.  Brown.  Grentlemen,  I  am  not  a  member  of  your  Asso- 
ciation, I  am  sorry  to  say ;  and  I  have  not  come  prepared  to 
say  any  thing  about  the  use  of  drawing.  I  did  not  expect  to  be 
called  apon  at  all.  All  I  can  say  is,  we  haTe  taken  the  diaw- 
ing  out  of  the  Salmon  Falls  Mill,  and  make  yarn  firom  27  to  50 ; 
and  it  works  very  nicely  with  us. 

The  President.    The  Board  of  Government  invited  Mr* 
Brown  to  address  the  meeting  on  the  subject;  but  he  declined 9 
I  am  sorry  to  say.     I  hope  at  a  future  time  he  will  do  so. 

A  gentleman  asked  Mr.  Brown  how  many  doubles  he  got  0 
50  yam.  Mr.  Brown  gave  the  various  doublings  he  used,  an< 
the  President  stated  that  they  amounted  to  4,968. 

Mr.  H16GINS.    Twenty-nine  years  ago  this  coming  season 
started  a  small  cotton-mill.    I  started  it  with  double  carding 
afterwards,  finding  my  cards  not  sufficient  for  the  amount 
work  required,  I  changed  to  single  carding.     I  ran  ten 
together.     I  had  one  operation  of  drawing,  giving  a  total  dou 
ling  of  forty.     I  made  print  goods,  with  No.  25  warp,  and 
filling,  and  obtained  excellent  results  for  several  years.    Seve 
years  later  I  ran  a  much  larger  mill  on  No.  83  warp  and  40  fi.ll— 
ing,  having  only  two  hundred  and  eight  doublings,  with  single 
carding.     I  simply  state  the  facts. 

The  President.  I  will  say  to  the  gentlemen  present,  I  do 
not  consider  weaving  yarns  a  test  of  their  quality.  Wherm 
you  make  goods,  say  96  by  112  or  120,  you  begin  to  test  ti« 
qualities  of  fine  yarn  very  seriously;  and  this  larger  number  of 
doublings  is  undoubtedly  designed  for  work  of  that  sort,  and 
also  for  thread-making.  My  first  mill  in  the  city  of  Providence 
was  a  single-carding  mill,  running  on  84  warp  and  36  filling'^ 
It  ran  well,  and  what  little  reputation  I  have  acquired  as 
manufacturer  is  due  to  my  success  there ;  but  it  did  not  ru 
as  smoothly  with  me  as  double  carding.  We  made  thw^ 
widths  of  cloth,  —  twenty-eight,  thirty-four,  and  thirty-eigh-*' 
inches.  If  I  had  attempted  to  weave  this  same  yarn  into  clos^ 
goods,  which  I  deem  difficult  to  weave,  I  think  my  missioi^ 
would  have  been  a  failure. 

Mr.  Atkinson.  I  had  the  audacity,  Mr.  President,  8Oin0 
time  ago,  in  the  early  days  of  my  membership,  to  ask  some  ques* 
tions  on  this  point,  not  knowing  any  thing  about  it  myself.  I 
then  received  the  impression,  which  is  confirmed  to-clay,  that 
you  will  not  clear  up  this  question  until  the  remedy  for  the  griev- 
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oas  fault  in  the  cotton-mill  is  discovered,  and  that  is,  the  true 
covering  of  the  top-roll,  either  of  the  drawing-frame,  railway- 
head,  or  spinning-frame.  I  submit,  as  a  theorist,  knowing  noth- 
ing practically  about  it,  whether  these  are  not  the  conditions. 
Every  inch  of  carding  which  you  use,  more  than  which  is  neces- 
sary to  straighten  the  fibre,  does  some  harm  to  each  particular 
fibre  of  the  cotton  that  you  use :  it  may  be  little,  and  it  may 
be  much ;  but  to  some  extent  it  impairs  the  quality  of  that 
fibre.  You  then  draw  the  strand  through  certain  machines 
before  you  begin  to  gain  the  twist.  In  order  to  draw  in  those 
machines  in  which  there  is  no  twist  that  helps  hold  fibre  to 
fibre,  you  must  put  a  heavy  weight  upon  your  top-roll,  in  order 
that  you  may  draw  the  selvedge.  In  doing  that,  you  impair 
the  quality  of  the  centre.  You  crush  part  in  order  to  draw  the 
whole  ;  and  that  was  admitted  in  previous  discussions,  that  you 
could  draw  cotton  through  a  drawing-frame  so  many  times 
that  the  fibres  would  fall  apart,  and  you  could  no  longer  spin 
it.  I  think  that  was  admitted.  I  think  it  has  been  done. 
When  you  begin  to  draw  them,  and  have  gained  a  twist,  you 
may  lighten  up  your  weight  because  you  have  no  selvedge, 
and  the  twist  helps  hold  the  strands  together.  You  may, 
therefore,  lighten  the  weight  on  the  top-roll,  and  still  gain 
extension  of  your  strand.  I  had  the  satisfaction,  after  that 
discussion,  of  having  one  practical  spinner,  who  is  not  here  to- 
day, a  thoroughly  skilful  man,  come  to  me  at  the  next  meet- 
ing, and  state,  as  the  result  of  that  discussion,  he  had  thrown 
out  one-half  of  his  drawing,  and  was  making  a  great  deal 
stronger  yarn.  Now,  do  you  not  work  (I  will  put  it  in  the 
form  of  an  inquiry,  so  as  not  to  appear  to  know  any  thing),  do 
you  not  work  under  serious  difficulties,  owing  to  the  imperfec- 
tion of  your  top-roll  ?  It  is  not  the  rib  where  your  leather  cot 
is  joined  that  makes  it  necessary  for  you  to  put  twice  the 
weight  upon  your  top-roll  that  is  needed.  Whenever  you  come 
to  that  rib,  your  top-roll  is  retarded  in  very  slight  degree ;  and, 
in  order  to  overcome  that  retardation  of  the  rotation  of  the  top- 
roll,  caused  as  it  is  by  friction,  you  have  to  put  on  a  heavy 
weight  instead  of  a  light  one.  We  thought  we  had  discovered 
a  substitute  for  leather  in  the  form  of  chrome-gelatine  rolls, 
which  worked  in  the  cold  weather.  We  did  run  spinning- 
frames  at  the  Indian  Orchard  Mills  at  six  pounds  on  the  front 
roll,  where  we  had  ordinarily  worked  eighteen ;  and  we  made 


WL^:x  tL«  <.?^::al  jsaaiier  sop  if  dfisptaecd  br  aa  e^'MtV  homo- 
gei>boi»  r::J>»rjuQace  vitbcMtt  a  lifiu  wiH  joa  noc  dicm  be  in  a  eoo- 
di^jfi^  7A  jfj^  an:  x^ot  dov,  to  dctesmiae  whether  aore  eaidbig 
s.%  r>(:«t.  or  vLet£«eT  T«>a  faad  beticr  gain  joor  cxiefiBOQ  on  jour 
fm'h'UA  stmnL  ra:Ler  thaci  ifae  a  drawing-feme,  delirering  a 
flat  or  GXiiwttted  ttruid?  The  re»i:h  of  aH  bt  qoestu^ning, . 
witboQt  anj  praetkal  exp&rience  <»"  knowledge,  was  to  biing 
the  eoiiviction  to  mj  mind  that  a  greater  f-BainaTJon  of  the 
drawing  would  be  an  improTement.  that  too  would  gain  joor 
doubling  oo  the  card  and  on  the  rowings,  reducing  the  drawing 
t/i  the  lowest  possible  point,  in  order  to  aroid  that  exces- 
Mve  weight  on  the  top-roIL  I  simplj  submit  these  questions; 
for,  of  coarse,  I  hare  no  practical  knowledge  on  the  sabjecL 
Tbeoreticallj,  it  seems  to  me  that  the  cotton-fibre  most  be 
more  injured  by  drawing  the  fibres  apart,  under  the  crushing 
effect  of  heavy  weights  on  the  top-roll,  than  by  any  other 
treatment.  Hence,  the  strongest  yam  will  be  had  from  small 
stran^ls  worked  under  very  light  weights,  the  evenness  of  the 
strand  being  secured  by  the  greatest  number  of  doublings. 
Heavy  grists  and  heavy  weights  must  take  all  the  life  out  of 
the  coition. 

Mr,  K.  M.  Shaw.  I  have  had  no  practical  experience  in 
thiH  matter  of  no  drawing,  but  I  have  given  a  good  deal  of 
attention  to  it.  I  have  watched  with  a  good  deal  of  interest 
the  mill  Mr.  Brown  speaks  of.  I  have  seen  some  of  his  work 
running  with  96  picks  of  warp  and  100  picks  of  filling  made 
hy  the  process  he  speaks  of.  It  is  something  different  on  those 
M-Wh.  1  have  been  through  the  mill  many  times,  and  I  do 
not  know  a  mill  that  runs  prettier  from  carding-room  to  weav- 
ing-room than  this.  Whether  his  success  is  to  be  attributed  to 
nr>  rlrawing,  or  double  or  single  drawing,  I  do  not  know.  Mr. 
(Ircviui  is  hore  from  Brunswick,  Me.,  who  has  remodelled  part 
of  Itis  mill,  and  now  runs  only  one  head  of  drawing;  and  I 
would  like  to  have  the  result  of  his  experience.  In  conversa- 
tion with  me  yesterday,  he  made  some  statements  which  I  think 
iiro  important;  and  1  would  like  to  have  him  state  to  us  how 
h(!  works  in  his  mill. 
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Mr.  Gbeene.  We  started  our  new  cardrroom  about  four 
weeks  since,  with  double  carding  and  seven  cards  to  a  railway- 
head,  with  the  sliver  about  eighty  grains  to  the  yard  at  the 
railway-head  and  one  process  of  drawing,  which  we  think 
makes  stronger  yarn  than  to  have  ten  or  twelve  cards  to  a 
railway-head  and  have  two  processes  of  drawing,  with  sliver 
from  railway-head  100  to  116  grains  per  yard. 

Mr.  Draper.  I  rise  to  say  that  the  mill  which  I  spoke  of 
up  at  Kinderhook  is  owned  by  Mr.  Handy,  who  is  the  agent  of 
the  Manville  Mills,  where  they  spin  yam  up  to  80's ;  and  quite 
a  large  portion  of  his  work  up  to  80  is  running  without  any 
drawing  at  all,  and  running  somewhat  on  the  same  principle  of 
the  mill  I  mentioned.  It  was  his  experience  on  the  Manville 
Mill,  after  experimenting  on  this  matter,  that  led  him  to  reject 
the  drawing,  and  then  double  the  roving  in  all  cases ;  drawing 
excessively  at  the  spinning-frame,  so  as  to  keep  up  the  size  of 
the  roving.  The  great  advantage  to  come  from  this  impending 
revolution  I  spoke  of,  is  in  the  fact  that  you  are  going  to  save  a 
very  large  expense  in  roving  machinery.  If  you  can  use  rov- 
ing twice  as  coarse,  it  will  cost  you  very  much  less  to  make  it ; 
because  on  coarse  roving  you  use  machines  that  will  do  a  great 
deal  more  work,  and  make  larger  bobbins,  and  all  that  sort  of 
thing.  In  a  comparatively  small  yarn-mill,  with  a  capital  of 
one  hundred  and  seventy-five  thousand  or  two  hundred  thou- 
sand dollars,  they  told  me  that  they  are  going  to  make  fine 
yarn,  and  for  the  fine  process  it  would  cost  twenty-two  thousand 
doUars  for  roving-frames  for  the  last  operation,  to  start  with. 
Now,  if  it  should  be  found  that  they  can  take  that  roving  as 
coarse  as  it  is  before  it  comes  to  this  last  process,  and  by  this 
excessive  draught  can  draw  it  down,  it  is  going  to  make  an 
immense  saving.  In  regard  to  the  matter  of  weaving,  I  assume 
that  the  yarn  I  speak  of  can  be  made  good  yarn  for  weaving  on 
96  square,  or  96  to  100,  as  the  case  may  be,  by  adding  to  the 
amount  of  twist.  For  this  slack  weaving,  they  twist  the  yarn 
very  little :  it  requires  but  little  of  it.  By  twisting  the  yam 
more,  I  have  no  doubt  that  it  would  break,  not  being  so  strong ; 
and  I  understand  that  is  the  process  that  is  necessary  for  thick 
cloth,  in  a  measure.  When  you  have  got  yarn  strong,  and  it  is 
slack  twisted,  twist  it  more,  and  it  will  stand  the  strain  of  this 
close  weaving.  That  is  my  opinion  about  it.  I  may  be  mis- 
taken, but  I  think  that  will  be  found  to  be  the  result.    I  was 
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r.Hftru  in   %^.ev  * ;  -v^irai^  ■gAifsaaira^j  «ui»ft  xnodnk,  h*  &aii  gd  add 

A'lm  \'^r  '.r  pr,i;.:iiH  ':haa  lis  izxi  bi»d:ce  oe  pus  ol  c&e  aAffninnal 
marine :  i^tii  hxi  ijuui  iis  ga-  oe  oeiMaiiftrr  in  ocifec  i:a  nuke  it  scaod 
&h«(  -v^an.ti^^     I  di£ak  ii&afi  s»  wiuis  we  fatfve  got  ce-  do  wob  tbe 

Mr.  C  L  Bxitsmt.    Mr.  Dnpisr  iair^  br  t&M  nnr  pcoees  of 

tMr\iu^  ^  ;?r>t^  f^iimz  si  &>  be  omie  in  tie  Bfttter  of  iotu^ 
fr^m^^A.  >o-v«  aai  I  xii-AtvxZMji  ziut  naoer.  tiwr  doable  oa  the 
ifpinnixi^-fnoM: :  h^z/i^t,  wiih  fb«xrtees  or  sxteen  mdi  diai^ht, 
I  fail  t/^  ^e^  hfyw  h^  eac  make  &  iSkriog  on  the  roriDg-frame,  foi 
that  rrrnfiu^  ormld  uf>z  be  anr  heamer  on  the  new  jnoGeas  than  on 
thf;  old  yt^ft'Asm^  For  instance,  if  tbej  make  £6ar-hank  roying 
and  draw  ^igbt  inches,  or  pat  ap  twow  and  draw  sixteen,  I  do 
WiA  f^M  how  he  M  going  to  make  anj  saring  on  the  roving-frame. 
I  would  like  to  hear  that  explained. 

Mr.  Dkapkb.  What  I  refer  to  is,  to  have  the  advantage  of 
double  roving  at  the  spinning-frame  without  reducing  it.  That 
in  to  nay,  he  tr^ok  his  frames  as  they  were,  at  nine  draught,  we 
will  May,  and  put  them  up  to  eighteen ;  and  he  got  the  advantage 
of  thin  double  roving  at  the  spinning,  and  thac  produces  the  re- 
sult. When  f  can  see  people  take  ordinary  single  roving,  short 
coiU>n,  and  run  their  frames  successfully  at  a  hundred  and  six- 
\a*m\\  iuruM  on  the  front  roll,  as  I  saw  this  running,  I  may  think 
there  is  nothing  remarkable  about  it;  but  I  never  saw  it  done 
liny  whens  else.  The  draught  is  not  only  sixteen,  but  it  is  car- 
ried np  to  twenty-six.  Now  take  single  roving,  and  you  draw 
it.  f  hirU'en.  You  do  not  think  of  drawing  it  more  than  seven. 
Now,  if  you  draw  it  thirteen,  could  you  not  prepare  the  roving 
li  ^o(id  drill  (dieuper  than  if  you  drew  it  seven? 

Mr.  Hakkku.  If  I  run  it  double  on  the  spinning-frame,  I 
(MMild  not. 

Mr.  Dkaimch.  But  whether  you  run  it  double  or  single,  can 
ytni  n<it  in  nithor  ease  make  roving  coarse  enough  to  draw  it 
tliirlpf^n,  find  produc'o  a  good-size  yjirn  cheaper  than  you  can 
HO von  ? 

Mr.  nAUKKii.  I  did  not  understand  it  that  way.  I  do  not 
MOO  whoro  you  ^ain  in  carding-maohinery.  I  cannot  see  that 
point.     I  do  \\K\V  undorbtand  that  Mr.  Draper  claims  he  makes 
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coarse  roving  and  draws  single.  It  is  to  make  fine  roving  in 
the  card-room  which  increases  the  cost  of  the  c&rd  for  the  sake 
of  drawing  it  double  in  the  spinning-frame. 

Mr.  Dbapeb.  I  think  the  rest  of  the  members  understand 
it.    If  they  do  not,  I  will  try  and  explain  further. 

Mr.  Babe:£B.  I  do  not  think  any  one  can  blame  me  for  not 
understanding  what  Mr.  Draper  says. 

The  Pbesidbnt.  Gentlemen,  I  believe  it  is  generally  ad- 
mitted that  the  doubling  on  the  spinning-frame  is  a  very  valu- 
able doubling,  — the  most  important  doubling  made  in  the  mill, 
as  I  understand  it ;  but,  in  order  to  do  it,  you  must  make  a 
very  fine  roving :  therefore,  I  do  not  see  how  the  point  can  be 
maintained,  that  by  doubling  at  the  spinning-frame  there  is  any 
saving  made  in  the  roving-frame.  On  the  contrary,  I  should 
suppose  it  would  require  more  than  the  ordinary  process. 

Mr.  Dbapeb.  Seeing  is  believing.  Go  and  look  at  it.  The 
fact  is,  they  have  discovered  that  they  can  submit  it  to  so  much 
more  draught.  If  you  can  draw  twenty-six,  —  who  ever  heard  of 
drawing  twenty-six,  either  single  or  double  ?  —  now,  when  you 
find  you  can  see  it  done,  and  get  good  results  from  it,  there 
is  no  use  in  arguing  against  a  fact.  When  you  have  the  fact, 
you  admit  it. 

Mr.  Babkeb.  As  I  understand,  there  is  nothing  new,  there 
is  no  new  principle  involved  in  running  double  roving  on  spin- 
ning-frames. Every  one  who  is  familiar  with  spinning  knows 
this  fact,  that  by  running  two  rovings  into  one  with  a  medium 
draught,  you  will  get  better  yarn.  That  is  nothing  new :  that 
has  been  known  for  years  and  years.  But  the  new  principle  in- 
volved in  Mr.  Draper's  is,  that  we  are  going  to  do  it  cheaper ;  not 
only  better,  but  cheaper.  Now,  I  fail  to  see  that  point  entirely : 
I  think  it  will  cost  just  as  much. 

Mr.  Atkinson.  Mr.  President,  to  my  uninstructed  mind  it 
seems  the  result  would  be  the  reverse  of  what  Mr.  Di-aper  states, 
and  that  you  need  a  less  number  of  spindles  rather  than  a  less 
number  of  roving-frames. 

Mr.  Dbapeb.    You  need  both. 

Mr.  Atkinson.  If  you  take  two  bobbins,  four-hank  roving, 
and  put  them  up  to  a  spinning-frame,  and  increase  your  draught 
enough  to  compensate  for  that,  and  then  increase  the  speed 
of  your  spinning-frame,  are  you  not  going  to  make  the  yarn 
weaker? 
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Mr.  Draper.  Mr.  Lockwood,  as  you  pretty  well  know,  is 
not  a  novice  in  this  matter ;  and  he  thinks  there  is  something 
new  about  it.  He  is  trying  it  now.  It  seems  to  me  to  be  ex- 
ceedingly plain,  that,  if  you  can  draw  twenty-six,  you  can  use 
coarser  roving,  even  if  it  is  double.  Suppose  you  have  single 
roving,  that  when  you  draw  it  seven,  you  can  produce  No.  30 
yarn  from  it.  What  sort  of  yarn  would  you  produce  to  draw 
double  twenty-six?  Would  you  not  make  a  yarn  very  much 
finer?  If  you  would  not,  I  do  not  know  how  to  calculate 
draught. 

Mr.  Atkinson.  I  have  seen  the  yarn  Mr.  Draper  speaks  of, 
and  it  is  a  very  remarkable  result. 

Mr.  GouLDiNG.  I  do  not  think  we  understand  Mr.  Draper. 
The  extraordinary  thing  is,  that  tremendous  draught  on  the  spin- 
ning-frame. There  is  no  change  about  it,  as  I  understand  Mr. 
Draper.  There  is  no  change  in  the  roving.  Instead  of  having 
thirteen  draught,  he  has  twenty-six. 

The  President.  I  understand  that  to  be  Mr.  Draper's  point ; 
but,  it  seems  to  me,  by  doubling  the  roving  he  used  less  roving- 
frames. 

Mr.  Draper.  Mr.  President,  I  wish  people  would  take  my 
problem,  and  not  make  one  of  their  own.  .  I  did  state  a  case 
where  they  put  in  two  rovings  and  doubled  the  draught.  That  is 
plain  enough.  I  did  not  confine  my  remarks  to  that,  because  I 
said  they  had  carried  the  joke  further;  that,  in  the  room  of 
drawing  eighteen,  which  was  double  the  draught,  they  had  car- 
ried it  up  to  twenty-six :  and  so  they  can  do  successfully,  and 
make  good  yarn.  Now,  I  am  not  so  stupid  as  to  suppose  that  that 
roving  would  make  just  the  same  yarn  under  those  conditions ; 
but  suppose  you  have  the  roving  single ;  drawn  seven,  which 
will  produce  No.  36.  You  double  that  roving  and  draw  it  four- 
teen, and  it  will  produce  86  yarn.  What  sort  of  yarn  will  it 
produce  to  double  the  same  roving  and  draw  it  twenty-six?  If 
you  are  going  to  make  the  same  size  yarn,  and  draw  it  twenty- 
six,  you  would  have  to  make  the  roving  coarser.  That  is  plain 
to  me,  if  it  is  not  to  you.     Think  of  it. 

Mr.  Kent.  Mr.  President,  allow  me  to  improve  this  oppor- 
tunity to  move  that  the  Board  of  Government  be  authorized  to 
lay  the  usual  assessment,  not  exceeding  ten  dollars,  for  the  cur* 
rent  expenses  this  year. 

The  motion  was  carried. 
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Mr.  GoiTLDiKG.  Mr.  Atkinson  has  introduced  a  subject  in 
which  we  are  all  interested,  the  Atlanta  Exposition ;  and  before 
we  adjourn  I  should  like  to  hear  from  him  further  on  the  sub- 
ject, what  the  plans  and  prospects  are  in  relation  to  going  there, 
and  what  he  expects  of  the  Cotton  Manufacturers'  Association 
concerning  it. 

Mr.  Babkeb.  I  think  it  is  proper  that  some  recognition  be 
taken  of  the  paper  read  before  the  Association  this  morning.  It 
is  so  full  of  meat,  and  so  full  of  the  good  things  of  a  cotton-mill, 
that  I  really  feel  it  to  be  a  duty  which  we  owe  to  Mr.  Kilburn, 
to  extend  to  him  a  vote  of  thanks  for  presenting  the  matter  of 
carding  in  so  clear  and  common-sense  a  view  as  he  has  done 
this  morning.  Therefore,  I  move  that  a  vote  of  thanks  be 
extended  to  Mr.  Kilburn  for  the  able  manner  in  which  he  has 
presented  this  subject. 

The  motion  was  carried. 

Mr.  Stiles.  I  have  been  informed  that  the  Messrs.  Knight 
of  Providence  make  all  their  goods  on  single  carding.  Is  that 
correct?     Can  any  gentleman  inform  me? 

A  Member.  I  know  some  mills  where  they  do  it.  I  cannot 
say  as  to  all  of  them. 

The  President.    I  should  say,  I  think  they  do  generally. 

Mr.  Atkinson.  Mr.  President,  I  have  very  little  more  to 
add  to  what  I  have  already  said.  I  will  say  to  you,  that  in  that 
Exposition  building  will  be  brought  together  more  new  things 
than  you  ever  dreamed  of.  The  main  point  that  I  have  been 
disappointed  in  (I  know  the  circumstances  were  such  as  to 
naturally  lead  to  that  disappointment )  is  the  lack  of  interest 
in  New  England,  as  indicated  by  the  lack  of  adequate  sub- 
scriptions to  the  stock.  Atlanta  led  off  with  fifty  thousand 
dollars  the  first  day,  and  it  has  gone  up  to  sixty  thousand 
dollars,  or  seventy  thousand  dollars.  New  York  followed,  when 
asked  for  twenty-five  thousand  dollars,  with  over  thirty  thou- 
sand dollars.  Philadelphia  heartily  responded.  I  do  not  know 
what  the  sum  of  their  subscription  is,  —  about  twenty  thousand 
dollars,  I  think.  Cincinnati,  Louisville,  and  many  smaller  South- 
ern cities,  are  responding,  and  are  taking  a  greater  interest  in  sus- 
taining the  project  than  New  England  or  Boston.  Boston  espe- 
cially, owing  to  the  men  who  always  lead  off  (I  need  not  name 
them,  you  know  who  they  are)  having  already  a  burden  upon 
them,  has  not  yet  showed  much  interest  in  it ;  but  if  you  feel 
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that  yon  can  sustain  it,  —  I  do  not  ask  it,  I  do  not  make  any  per- 
sonal appeals,  —  if  you  feel  you  can  risk  a  hundred  dollars,  with 
the  chance  of  losing,  possibly,  fifty  dollars  of  it,  in  order  to  show 
an  interest  in  what  our  Southern  brethren  are  doing,  and  to  help 
the  manufacturers  of  cotton  as  a  whole,  you  will  do  so.  If  you 
do  not  feel  that  interest,  you  will  not  do  it.  The  matter  will  be 
carried  through.  I  anticipate  a  great  suocess  from  it.  I  might 
ask  Mr.  Goulding,  jun.,  to  make  a  statement.  He  has  been 
there,  and  has  seen  more  of  the  gin-houses  than  I  have.  Many 
of  you  know  more  about  it  than  I  do.  I  can  only  state  one 
little  fact.  There  is,  in  South  Carolina,  one  single  gin-house 
where  labor  is  economized,  and  work  is  well  done;  and  part  of 
the  product  is  spun  in  a  little  mill  of  twenty-five  hundred  spin- 
dles. It  is  on  an  intermittent  stream ;  and  when  they  have  but 
little  water  they  stop  thpir  spinning  machinery  and  run  the  gin- 
house,  for  there  is  more  profit  in  it.  I  am  glad  to  refer  to  Mr. 
Draper,  who  has  made  a  thousand-dollar  subscription  to  the  Ex- 
position. 

Mr.  Dbapeb.  Mr.  President,  I  want  to  say  that  actions,  as  a 
rule,  speak  louder  than  words,  as  to  the  amount  of  interest  we 
take  in  any  such  thing ;  and  I  am  pleased  to  notice  that  Mr.  Pul- 
sifer,  proprietor  of  "The  Boston  Herald,"  has  subscribed  a 
thousand  dollars.  He  is  rather  an  outsider,  so  far  as  cotton 
manufacturing  is  concerned.  I  really  think  that  the  Exposition 
may  be  the  means  of  doing  a  good  deal  of  good  to  the  cotton- 
manufacturing  business,  and  do  a  great  deal  of  good  in  cementing 
the  country  together,  as  we  want  to  be  cemented  together. 
That  is  to  say,  we  want  to  have  a  fellow-feeling.  We  do  not 
want  to  have  a  solid  North  and  a  solid  South.  We  want  to  have 
a  solid  country,  one  and  indivisible ;  and  for  the  people  to  meet 
together  in  this  way,  is  one  of  the  ways  to  bring  it  about. 

Mr.  Atkinson.  The  Secretary  asks  me  whether  there  has 
been  any  action  on  the  part  of  the  Executive  Committee  to  war- 
rant this  Association  in  appointing  delegates.  I  am  not  a 
member  of  the  Executive  Committee ;  but  I  am  fully  authorized 
to  extend  to  you  an  invitation  to  appoint  delegates,  or  to  attend 
the  Exposition  in  a  body.  You  need  not  hesitate  to  take  any 
action,  even  to  the  extent  of  going  in  a  body ;  and  I  invite  you, 
on  behalf  of  the  Atlanta  Exposition,  to  hold  a  meeting  at 
Atlanta,  at  such  time  as  you  see  fit,  and  also  to  appoint  a 
committee  who  shall  be  inspectors  of  the  machinery  there  exhib- 
ited, and  also  to  make  a  formal  report. 
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The  Pkesident.  The  Chair  would  indorse  that  invitation, 
and  also  extend  it  as  a  member  of  the  committee.  I  think  it  is 
very  important  that  we  should  send  competent  men  there,  so  as 
to  give  us  the  benefit  of  all  new  ideas  that  may  be  presented 
there.    I  hope  delegates  will  be  sent. 

Mr.  Clabk.  I  move  that  the  Board  of  Government  be  au- 
thorized to  select  such  delegates,  and  of  such  a  number  as  they 
may  think  best,  to  attend  that  convention. 

Mr.  Gabbed.  Before  the  motion  is  put,  perhaps  it  will  be 
proper  for  me  to  say,  as  I  am  a  member  of  the  Executive  Com- 
mittee, that  I  extend,  in  the  name  of  the  Atlanta  Exhibition, 
an  invitation  to  all  who  choose  to  go. 

Mr.  Babkbb.  The  expense  of  going  to  Atlanta  is  consider- 
able, and  it  seems  to  me  that  should  be  taken  into  account.  I 
do  not  suppose  the  idea  is  thought  of  amongst  the  members, 
that  this  Association  pays  the  expenses  of  anybody  to  Atlanta. 
I  do  not  suppose  that  is  contemplated.  Hence,  it  seems  to  me,  if 
you  have  a  delegate  or  delegates  that  shall  attend  that  Conven- 
tion, that  shall  go  officially  from  this  Association,  that  it  could 
be  much  better  attended  to  here  to-day  than  by  the  Board  of 
Government :  for  the  members  are  present,  and,  by  making  the 
nominations,  it  will  give  the  members  a  chance  to  decline  or 
accept,  as  the  case  may  be ;  and  it  seems  to  me  that  would  be 
the  proper  way. 

Mr.  Clabk.  It  might  be  difficult,  now,  to  tell  who  would  go ; 
but,  no  doubt,  there  are  some  who  would  be  suitable  persons. 
My  motion  was,  not  that  the  Board  of  Government  be  instructed 
to  appoint,  but  that  they  be  authorized  to  appoint ;  and,  after 
finding  out  who  would  go,  they  might  designate  them  as  dele- 
gates: and,  therefore,  they  would  stand  in  a  different  relation 
there  to  the  Association,  than  what  they  would  if  they  did  not 
go  as  delegates.  I  have  no  objection  to  their  being  pointed  out 
here ;  but  I  think  the  Board  of  Government,  after  inquiry,  can 
make  a  better  selection. 

Mr.  Dbapeb.  It  seems  to  me,  the  motion  to  have  it  referred 
to  the  Board  of  Government  is  the  proper  one  to  prevail ;  and 
I  hope  it  w^ill  prevail. 

Mr.  Atkinson.  Mr.  President,  I  sustain  the  reference  to 
the  Board  of  Government  for  several  reasons.  Those  who  go 
as  delegates  will  have  to  stay  longer  than  those  who  go  merely 
as  observers.     There  will  be  a  great  deal  of  work  to  be  done  by 


48 

those  who  are  appointed ;  and  it  will  be  necesBarj  to  make  a 
careful  selection,  which  it  will  be  difiQcult  to  compass  in  an  open 
meeting.  The  Board  of  Government  is  competent  to  do  this. 
It  may  be  a  privilege  to  be  on  this  Board.  I  assure  you,  you 
will  have  a  most  cordial  and  hearty  welcome.  I  have  tried  it, 
and  have  used  the  plainest  of  plain  speech,  and  have  been 
welcomed  cordially.  Whoever  goes,  however,  as  the  specific 
delegates  of  this  Association,  will  have  more  than  a  hospitable 
welcome.  I  hope  the  subject  of  delegates,  which  ought  to  have 
very  careful  consideration,  will  be  referred  to  the  Board  of 
Government,  with  full  powers. 

The  motion  was  then  carried. 

At  this  point  the  Association  took  a  recess. 
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AFTERNOON  SESSION. 

The  Association  was  called  to  order  by  the  President  at  two 
o'clock,  who  stated  that  the  first  business  to  be  acted  upon 
would  be  the  withdrawal  of  several  persons  who  asked  for 
leave  to  withdraw,  their  account  with  the  treasury  warranting 
their  withdrawal. 

Accordingly,  the  following-named  gentlemen  were  granted 
leave  to  withdraw:  George  M.  Goodwin,  L.  E.  Kent,  W.  H.  H. 
Whiting,  John  W.  Farwell,  and  William  F.  Sherman. 

The  President.  The  next  business  in  order,  laid  out  in 
our  call  for  this  meeting,  is  the  subject  of  "Picking."  Has 
any  gentleman  any  thing  to  say  upon  this  subject  ? 

Mr.  Atkinson.  Mr.  President,  as  nobody  seems  to  be  ready 
to  speak,  I  will  ask  a  question,  Whether  the  proper  place  to 
pick  cotton,  in  the  sense  of  applying  a  picker  to  it,  —  that  is  to 
say,  getting  the  dirt  out  of  the  cotton  that  has  been  picked 
from  the  plant,  —  whether  the  true  place  to  treat  that  is  not 
before  it  is  ginned,  rather  than  after  ?  Theoretically  speaking, 
the  cotton  in  the  bale  that  comes  to  you  is  infested  with  leaf 
and  motes  and  bits  of  boll  and  sand  and  impalpable  dust,  and 
the  like.  You  subject  it  to  various  mechanical  operations 
involving  the  use  of  beaters  that  operate  twelve  hundred  to 
sixteen  hundred  turns  a  minute,  or  in  the  "preparer,"  so  called, 
five  hundred  turns  a  minute,  in  order  to  do  what  ?  To  get  the 
dust  and  motes,  or  immature  seed,  out  of  it.  By  the  way,  I 
ought  to  say  that  "  mote  "  I  found  to  be  a  technical  term  in  the 
South  (I  did  not  know  it  until  the  other  day),  applied  exclu- 
sively to  immature  seed  that  passes  through  the  gin.  "  Specks  " 
they  do  not  call  "  motes,"  apparently,  as  you  do.  They  limit 
the  term  "mote  "  to  immature  seed.  They  did  not  understand 
what  I  meant  when  I  talked  of  bits  of  leaf  and  boll,  and  that 
sort  of  thing,  as  motes.  Now,  it  is  the  leaf  and  mote  and  dust 
of  the  yard  of  the  gin-house  that  are  blown  into  these  miser- 
able gin-houses,  and  infest  the  cotton,  that  had  been  picked 
from  the  field  in  a  pretty  clean  and  good  condition,  with  a  lot 
of  the  trash  that  has  been  left  behind  from  the  cotton  pre- 
viously passing  through  that  gin;  every  light  breeze  carries 
in  a  lot  of  trash  that  was  in  the  seed-cotton,  and  deposits  it  in 
the  lint.  Now,  your  picking  is  to  remove  that  in  part :  but  all 
that  kind  of  trash  has  the  same  specific  gravity  as  the  fibre 
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itself;  and,  when  you  beat  it  with  a  rapidly  moving  beater,  and 
expose  it  to  the  draught  of  the  wind  of  the  picker,  the  light  sub- 
stance that  infests  the  cotton  goes  along  with  the  fibre  of  the 
cotton,  and  the  sand  and  dust  is  pretty  much  all  that  is  left 
behind ;  so  that,  when  you  have  got  your  cotton  into  your  lap, 
you  have  got  a  very  large  part  of  the  original  1^  and  boll 
with  it.  Now,  I  suggested  this  theoretically  some  time  ago, 
that,  if  you  could  apply  some  kind  of  beater,  or  the  equivalent 
of  a  beater,  —  something  that  would  set  that  fibre  in  motion 
while  it  was  still  attached  to  the  seed,  the  seed  giving  it  greater 
specific  gravity  than  the  trash  you  wanted  to  detach,  —  you 
could  put  through  the  seed,  with  the  fibre  attached,  away  ahead 
of  the  light  stuff,  and  leave  it  behind.  I  did  not  expect  to  get 
that  confirmed  to  the  extent  I  have ;  but  I  have  received  some 
most  remarkable  examples  of  storm-beaten,  dirty  cotton,  infested 
with  so  much  trash  as  to  be  almost  without  value,  that  had 
been  put  through  a  machine  of  that  character.  I  never  saw 
the  machine.  I  do  not  know  how  it  works,  but  it  is  of  that 
character;  and  that  cotton  has  been  converted  into  ordinary 
cotton,  free  from  dust  and  free  from  sand, — a  very  good  mer- 
chantable cotton,  worth  to-day  seven  cents  a  pound.  That  is 
one  of  several  of  the  crude  new  devices  that  are  being  put  in 
operation,  and  that  will,  according  to  my  theory,  render  a  less 
number  of  beaters  necessary  after  the  cotton  gets  to  the  fac- 
tory. Of  course,  no  one  may  expect  to  displace  the  picking 
machinery,  as  we  know  it;  but  if  you  can  reduce  the  number 
of  beaters  and  the  number  of  machines  by  delivering  the  cotton 
to  the  mill-picker  in  good  condition,  I  suppose  that  is  a  step  of 
progress.  There  are  at  least  four  such  machines,  one  of  which 
is  the  Ralston  machine,  described  here  many  years  ago,  which 
really  is  in  practical  operation,  and  the  product  of  which  has 
been  sent  to  market  in  very  considerable  quantity.  The  only 
diflBculty  about  it  is,  that  Ralston  has  not  much  capital.  He  is 
away  down  in  the  border  of  Texas,  and  has  not  any  means  of 
introducing  his  machine.  Then,  again,  its  introduction  has 
been  retarded  by  the  fact  that  a  very  large  portion  of  cotton- 
growers  have  not  yet  been  whipped  by  the  schoolmaster  of 
close  competition,  and  rather  prefer  to  have  the  dust  and  sand 
go  on  with  the  cotton,  than  to  have  it  taken  out."  If  you  go 
South,  and  make  an  examination  in  the  interior,  you  will  find 
this :  that  the  shop  at  the  corner  of  the  ways,  where  the  four 
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ways  meet,  is  frequently  operated  by  a  trader,  who  gets  profits 
of  one  hundred  or  two  hundred  per  cent  on  his  goods  advanced 
for  the  cotton ;  and  it  does  not  make  much  difference  to  him 
whether  the  bale  of  cotton  he  gets  is  a  good  bale  or  a  bad  bale- 
He  takes  so  much  cotton,  and  calls  it  such  a  price ;  and  a  cent 
a  pound  to  him  is  not  much  on  that,  because  he  has  made  a 
hundred  per  cent  or  more  on  the  barter-trade :  and  in  that  scat- 
tered population,  not  yet  trained  up  to  the  economies  that  we 
are  accustomed  to,  that  is  what  is  happening.  They  do  not 
yet  know  enough  of  the  ways  of  the  world  to  know  it  pays  bet- 
ter to  make  a  good  article  than  a  bad  one.  In  point  of  fact, 
up  to  this  time  it  would  not  have  made  any  difference  to  the 
majority  of  them  ;  but  when  it  comes  about  that  this  excess  of 
a  million  of  bales  of  trash  is  left  on  their  hands,  —  as  may  be 
the  case  this  year,  —  the  schoolmaster  will  have  come  to  town. 
Therefore  I  suggest  that  the  beginning  of  picking  cotton  is  to 
pick  it  after  it  is  picked  from  the  field,  and  before  it  is  picked 
in  the  factory. 

Mr.  Gabsbd  related  some  observations  he  had  made  in 
Georgia  in  regard  to  the  ginning  of  cotton,  after  which  the 
President  reminded  the  Association  that  the  subject  before  the 
meeting  was  that  of  "  Picking." 

Mr.  Gabsed.  I  should  like  to  have  some  gentleman  in  favor 
of  single  carding  here  get  up  and  tell  us  how  he  can  get  an 
even  lap  without  putting  it  through  a  double  carding. 

Mr.  Atkikson.  I  made  the  remark  that  the  object  of  the 
card  was  to  straighten  the  fibres  of  the  cotton.  One  gentleman 
had  the  audacity  to  come  to  me  in  private  and  say  it  did  not 
do  any  thing  of  the  kind ;  that,  after  the  card  straightened  the 
fibre,  the  doffer  snarled  it  all  up  again,  and  that  it  was  really 
straightened  on  the  drawing-frame.  I  should  like  to  know  if 
that  is  really  so. 

The  Pbesident.  Cannot  the  gentleman  answer  the  question 
himself? 

Mr.  Atkinson.  My  function  is  to  ask  questions.  I  have 
always  been  under  the  impression  that  the  function  of  a  cyl- 
inder-card was,  in  part,  to  straighten  the  fibres  and  lay  them 
alongside  of  each  other. 

Mr.  Gabsed.  The  action  of  the  cards  is  to  clean  the  fibre 
by  removing  the  motes  and  leaf  from  it :  this  is  accomplished 
either  by  the  worker  and  clearer  card  or  flat  card ;  the  former 
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carded. 

Mr.  ATKiNSoy.     I  accept  the  "partially/*  sir.     In  my  unl:^^ 
fttrncted    way,  I    have   observed   that   difference   between  th»^ 
Knglish  roller-card  and    the  American  card.      It  appeared  to 
me  that  there  was  a  pretty  important  function  in  converting 
tlie  fibres  into  parallel  lines  to  some  extent ;  that  is,  in  putting 
the  fibres  into  the  condition  that  they  would  be  if  put  into  par- 
allel lincH.     So,  after  all,  is  it  not  the  function  of  the  card  either 
to  lay  the  fibres  parallel,  or  so  that  they  can  become  parallel? 
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and  is  it  not  the  wrong  place  to  look  to  the  card  to  get  the  dirt 
out?  Ought  not  that  dirt  to  be  out  before  the  cotton  comes 
there?  It  has  always  seemed  to  me,  speaking  theoretically, 
that  cleaning  cotton  on  the  card  is  a  mistake ;  that  there  is  a 
want  of  skill  somewhere ;  and  that,  while  the  object  of  the  card 
was  to  take  out  the  noils  and  partially  straighten  the  fibres, 
there  was  room  for  improvement  somewhere  about  that  doffer, 
whereby  it  would  not  be  snarled  up  so  much.  There  is  a  good 
chance  for  Mr.  Draper  for  another  patent,  but  he  is  not  here. 

Mr.  Gabsed.  Mr.  Atkinson  is  partially  correct.  The  flat 
card  does  lay  the  cotton  more  in  parallel  lines  than  the  roller- 
card.  For  this  reason  the  skilled  spinner  very  often  uses  the 
flat  card  for  his  warp,  and  the  roller-card  for  his  weft,  in  cotton 
velvets,  cotton  flannels,  and  that  class  of  goods.  But  the  card 
is  to-day  the  only  way  we  have  of  cleaning  cotton.  We  put  it 
through  the  long  trough,  and  the  dirt  drops  by  its  own  gravity 
out  of  the  cotton ;  but,  after  you  have  done  your  best,  there 
remains  a  very  great  deal  of  stuff  that  must  be  taken  out  by 
better  means  than  gravitation.  The  pieces  of  seed  and  trash 
are  so  numerous,  it  is  not  possible  to  get  them  out  in  any  way 
than  by  the  close-set  wire  of  the  card,  where,  as  long  as  there  is 
any  fibre  upon  it  or  upon  the  roller-card,  it  will  be  caught  and 
taken  along  until  that  fibre  is  stripped  by  the  cotton-gin ;  and 
it  would  be  very  largely  stripped  by  the  roller-gin  in  place  of 
the  saw-gin.  I  have  never  seen  in  my  experience  any  machine 
that  approached  a  cotton-card  for  getting  the  C9tton  into  condi- 
tion to  be  drawn.  I  think  there  is  no  other  way  known.  Proba- 
bly, if  you  had  a  cotton-gin,  and  placed  it  in  beautiful  order, 
cotton  might  possibly  be  combed  from  that  point;  although  I 
am  sceptical  on  that.  There  has  been  nothing  discovered  up 
to  the  present  day  except  a  woman's  fingers,  with  the  cotton 
taken  from  the  field  and  twisted,  to  give  that  motion  to  elongate 
it,  and,  when  she  sees  a  thick  place,  to  pull  it  down.  There  is 
no  other  way  of  doing  that  except  a  woman's  fingers.  Now,  let 
us  try,  in  the  first  place,  to  improve  the  cotton  in  preparation ; 
but  we  cannot  dispense  with  the  card  and  the  drawing-frame. 

Mr.  Atkinson.  No,  we  cannot  dispense  with  the  card  un- 
doubtedly ;  but  you  use  a  great  deal  more  carding-surface  than 
you  would  need  if  that  dirt  had  not  been  left  in,  and  glued  in 
by  the  addition  of  water.  In  order  to  correct  the  original  faults 
that  ought  not  to  exist,  you  pick  your  cotton  twice  as  much  as 
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it  ongfat  to  be  before  it  comes  to  be  carded ;  and  then,  whea 
Tou  have  got  throngh,  you  have  weakened  its  strength  abou^ 
twenty  per  cent.     It  also  touches  the  question  of  compressioii* 
That  is,  when  you  put  some  woody  fibre,  that  contains  oil  and 
gum«   and   cotton   together,  and  squeeze  them  in  a  powerfixl 
press*  you  have  fastened  the  trash  to  that  fibre  in  a  way  that  It; 
is  pretty  hard  to  get  oflF.     You  will  have  to  work  to  get  it  oflE^ 
and  the  more  you  work  it  the  more  you  will  injure  the  cottoxi^ 
So  I  say  cotton  well  ginned  is  half-carded  and  almost  wholly 
picked. 

The  President.  I  see  several  pickermen  present.  I  hope 
some  of  them  will  have  courage  to  impart  some  information  on 
this  subject, 

Mr,  Alfred  Clarke.      Mr.   President   and    gentlemen,  I 
think  the  difiiculty  in  talking  about  picking  is  to  get  any  things 
like  an  accurate  or  s;itisfactorv  test.     That  is  a  test  that  can  be 
rarely  given  except  by  the  man  that  sees  the  cotton  before  it^ 
goes  into  the  picker,  and  the  man  that  is  capable  of  judging  of 
the  quality  of  the  work  after  it  leaves  the  picker.    As  Mr- 
Garsed  remarked,  the  great  trouble  that  manufacturers  and 
pioker-makers  have  to  contend  with  is  the  limited  knowledge  of 
the  users  of  cotton,  of  the  first  preparation  of  the  cotton,  so 
that  picker  manufacturers  often  have  to  take  the  blame  for  that 
which  they  are  not  guilty  of.     For  instance,  the  cotton  that  has 
Wen  bailly  ginned  is  full  of  kinks  and  curls,  so  that  the  best 
picker  we  have  t^xlay  will  only  partially  take  that  out.    And-, 
when  the  cotton   is  fairly  opened  up   from    the    consolidated 
masses  in  which  it  arrives  in  the  bale,  it  then  only  shows  the 
defects  of  bad  ginning,  which  the  picker  manufacturer  gets  the 
credit  of  as  being  bad  picking.     In  the  second  place,  picking 
and  cotton-pickers  is  a  subject  which  engages  the  least  atteii' 
tion  of  agents  in  general.     There  is  not  one  agent  in  twenty 
that  pays  one  visit  to  his  picker-room  where  he  will  pay  twenty 
visits    to   his   card-room   or   spinning-room.     Why?     Because 
the   picker-room,  in    the    majority  of   cases,  is  the  worst  part 
of  the  building  and  the  least  attended  to:  it  is  draughty;  i* 
is  dusty  (because  of  its  imperfect  construction)  ;    there  are  B 
number  of  fans  revolving,  fifteen  hundred,  seventeen  hundred, 
or   two   thousand   revolutions  a  minute,   exhausting  immense 
quantities  of  air,  removing  thousands  of  cubic  feet ;  and  you 
won't   find,  at  times,  an  opening  to   a   picker-room   sufficient 
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to  supply  one  fan  where  you  will  find  thirty  fans  working. 
Not  only  that,  the  outlets  from  the  dust-pipes  of  the  pickers 
are,  in  great  measure,  insufficient,  and,  like  the  crippled  ex- 
haust of  a  steam-engine,  instead  of  getting  a  full  current  of 
air  here,  which  will  carry  the  dirt,  refuse,  motes,  and  sand  with 
it,  it  has  a  back  action  which  blows  right  back  into  the  picker, 
and  you  have  a  swirl  instead  of  a  current.     And,  as  I  say,  the 
difficulty  in  getting  any  one  to  speak  on  picking  is  because  re- 
ports to  us  are,  in  a  great  measure,  so  contradictory,  and  the 
machine,  in  nine  cases  out  of  ten,  never  had  a  fair  chance ;  and 
the  result  is,  instead  of  enlightenment  we  have  only  mystifica- 
tion.    Now,  it  does  not  always  depend  on  the  make  of  a  ma- 
chine.    The  most  important  part  of  picking  is  the  place  in 
which  the  picker  works,  and  a  great  many  people  forget  that. 
They  think,  if  a  picker-room  is  light,  if  it  is  protected  from  the 
weather,  that  is  sufficient ;  and  they  never  look  at  the  outside 
circumstances,  upon  which  the  picker  depends  so  much.     Now, 
I  think  if  manufacturers  in  general  were  to  pay  more  attention 
to  their  picking-rooms,  they  would  find  that  the  machines  which 
they  have  would  be  capable  of  doing*  at  least  twenty-five  per 
cent  better  work,  I  might  say  fifty  per  cent  better  work,  than 
they  are  doing  at  the  present  time.     With  regard  to  the  vari- 
ous modes  of  picking,  there  are  so  many  I  could  not  tell  you  all 
of  them.     There  is  the  rigid  blade,  that  has  been  spoken  of, 
which  is  used  in  picking  cotton.     That,  I  believe,  of  late  — 
the  last  year  or  two  —  has  been  done  away  with  to  a  considera- 
ble extent ;  and  cotton  is  prepared  in  a  machine  by  another  ap- 
paratus that  greatly  lessens  the  severity  of  the  rigid  blade  on 
cotton.    That  is,  the  cotton  is  opened  in  a  gradual  manner 
from  the  bale  until  it  gets  to  the  beater,  which  takes  away  a 
great  deal  of  the  severity  of  the  beater.     Further,  there  is  also 
combined  with  a  beater,   especially  in  the   finisher-picker,  a 
method  of  treating  cotton  that  ought  to  be  called  a  magnified 
card-cylinder.    That  is  what  we  term  the  "Scratcher; "  and  that 
represents  the  first  part  of  the  carding.     It  is  really  one  system 
of  carding  on  a  very  coarse  scale,  and  that  is  the  last  operation 
previous  to  going  to  the  card.     We  term  it  the  "  Scratcher  cyl- 
inder."    The  teeth  are  probably  one-half  inch  apart,  with  a  pro- 
jection three-eighths  of  an  inch  from  the  cylinder.     The  teeth 
run  in  close  proximity  to  the  feed-roll,  from  three-sixteenths  to 
one-eighth  of  an  inch.     The  cotton  undergoes  one  system  of 
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at  work  in  this  country ;  and  I  think  it  is  a  step  in  the  right 
direction,  to  keep  the  cotton  in  a  safe  place,  and  have  nothing 
in  the  picking-room  but  laps.  In  mills  that  have  these  ma- 
chines, I  think  the  insurance  is  one-half  of  that  where  they  keep 
the  cotton  in  a  loose  state. 

Mr.  West.  Mr.  President,  I  suppose,  from  what  I  have 
heard  here  to-day,  the  time  will  come  before  long  when  we  shall 
need  no  pickers.  After  the  cotton  has  been  improved,  in  the 
way  they  talk  of  its  being  improved,  —  before  we  get  it,  —  we 
shall  have  no  need  of  these  rigid  blades,  and  such  kind  of  con- 
trivances as  have  been  mentioned  here.  But  there  seems  to  be 
a  great  objection  to  the  rigid  blade  of  a  picker-beater.  The  ques- 
tion is,  whether  there  is  any  better  method  of  taking  out  the 
heavy  substance  from  cotton  than  a  rigid  blade.  This  must  be 
done  by  a  blow,  imparted  in  order  to  get  this  heavy  substance 
out;  and  what  better  method  is  there  than  a  rigid  blade?  It 
looks  to  me  as  though  the  trouble  is  more  from  the  fact  of 
the  feed-rollers  being  placed  too  closely  to  the  blade,  than  from 
any  objection  to  the  blade  itself.  Of  coui-se,  we  can  set  the 
blade  of  a  beater  so  close  to  the  feed-rolls  that  it  will  cut  the 
staple  all  off;  or  we  can  place  it  off  at  the  proper  distance, 
Avhich  will  enable  it  to  knock  out  a  portion  of  the  dirt  in  the 
operation,  and  then  through  a  series  of  beaters  get  out  most  of 
the  objectionable  matter.  I  have  heard  a  great  deal  of  objection 
made  to  the  rigid  blade  of  the  beater  compared  with  some  other 
contrivances  that  have  been  placed  on  the  market,  but  have 
never  been  able  to  see  the  force  of  the  objection.  The  principal 
trouble  is  in  the  adjusting  of  the  machine.  You  can  strike,  cer- 
tainly, a  heavier  blow  with  a  hammer  than  you  can  with  a  long 
bean-pole ;  and  the  same  principle  exists  in  a  beater  compared 
with  some  of  these  other  contrivances.  Is  not  the  trouble  with 
the  adjusting  of  the  rigid  blade  of  the  beater  rather  than  with 
the  beater  itself  ? 

Mr.  Barker.  Mr.  President,  it  seems  to  me  that  Mr. 
Atkinson's  former  remarks  in  regard  to  preparing  the  cotton, 
picking  it,  before  we  get  it,  have  a  greater  bearing  on  the  future 
of  picking  cotton  than  any  machine  that  we  now  have  in  use. 
We  have  at  our  mill  the  Englisli  machine,  the  Kitson  machine, 
and  a  Whitehead  and  Atherton  machine.  They  are  all  good 
machines;  but  it  seems  to  me  the  machine-builders  have  a  little 
something  at  stake  here.'    It  is  well  known  amongst  all  the 


68 

agents  of  cotton-mills,  that  picker-builders  will  come  to  you  to 
sell  you  a  picker,  and  they  will  claim  that  their  machine  will  do 
all  the  way  from  twenty-five  to  fifty  per  cent  more  than  it  can 
possibly  do.  Now,  in  order  to  meet  the  requirements,  and  to 
meet  the  demands  of  the  machine-builder,  we  overdo  the  thing. 
We  try  to  meet  the  demands  of  the  machine-builder:  hence  we 
hear  them  say  that  the  agents  do  not  visit  the  picker.  They  do 
not  know  what  they  are  doing,  really.  They  have  got  their 
machine  put  in  ;  but  they  haven't  draught  enough,  they  haven't 
outlet  enough,  and  the  whole  thing  is  generally  demoralized. 

Now,  sir,  I  apprehend,  that  the  machine-builders  are  some- 
what at  fault  in  this  matter.     They  claim  nearly  double  what 
their  machines  will  do.     We  try  to  do  it,  and  fail.     And  really, 
looking  at  the  cotton  as  we  get  it  from  the  South,  I  do  not 
wonder  much  that  we  do  fail.     Take  cotton  that  is  picked  as 
we  have  heard  it  stated  here  to-day,  and  put  into  rude  sheds, 
or  out  of  doors  oftener  than  in  sheds.     For  I  have  seen  cotton 
ginned  in  the  field  without  any  house  over  it  at  all,  and  carried 
to  a  compressing  machine,  with  a  compressor  of  two  hundred 
and  fifty  tons  put  to  it,  compressing  a  bale  that  stood  as  high 
as  my  head,  nearly  to  the  density  of  white  oak,  or  at  least  down 
to  eight  inches.    And  they  send  that  bale  to  our  mill,  and  ask 
us  to  open  it  with  the  machine  that  we  have  to  do  with.     Why, 
sir,  it  is  next  to  impossible  to  do  it,  and  accomplish  anywhere 
near  what  the  machine-builders  claim  their  machine  will   do. 
Now,  it  seems  to  me  that  there  is  to  be  a  cure  for  all  this ;  and 
I  am  quite  confident  that  this  Exposition  at  Atlanta  is  going 
to  make  a  revolution  in  that  direction.     A  large  proportion  of 
the   New  England  cotton  manufacturers  will  go   down   there 
next  fall ;  and,  when  they  come  to  see  the  crude  ways  in  which 
cotton  is  raised  and   picked   and   compressed,  they  will  come 
home   and  wonder  that  they  have  ever  been  able  to   do   any 
thing  with  it.     And  I  do  honestly  think  that  this  Exposition 
is  going  to  do  a  great  thing  for  the  cotton  manufacturers  of 
New  England,  for  the  cotton-growers  will  get  their  eyes  open. 
They  will  become  satisfied  it  is  better  to  send  cotton  up  here, 
than  to  send  up  Southern  soil.     I  am  sure,  that,  when    they 
once  know  the  diCBculties  and  trouble  we  labor  under,  they  will 
work  for  their  own  interest.     They  want  to  make  a  profit  on 
raising  their  cotton,  as  much  as  we  want  to  make  a  profit  in 
manufacturing  it:  and,  as  a  rule,  the  planters  are  shrewd,  care- 
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ful  men ;  but  they  have  been  plodding  along  in  the  nits  of  their 
fathers  for  a  hundred  years,  and  they  pick  and  gin  their  cotton 
exactly  as  they  did  fifty  years  ago.  There  is  no  improvement. 
Now,  what  would  happen  to  us,  to  carry  us  back  fifty  or 
seventy-five  years,  and  ask  us  to  compete  with  the  world,  in 
manufacturing  cotton  goods?  Certainly  we  could  not  do  it. 
And  right  there,  it  seems  to  me,  is  the  place  for  the  agents  of 
New  England  cotton-mills  to  take  hold  and  lift  in  this  matter, 
urging  on  by  every  possible  means  the  better  cultivation,  the 
better  picking  and  ginning,  of  cotton  in  the  Southern  States, 
so  that  it  shall  be  brought  to  us  in  a  better  manner,  better 
picked,  and  with  less  compression.  I  suppose  that  the  matter 
of  compression  is  to  save  freight.  Well,  we  save  probably  half 
a  cent  a  pound  in  freight.  I  am  not  certain  about  that,  but 
maybe  we  save  half  a*  cent  a  pound.  But  I  claim  that  that 
manner  of  compressing  cotton  damages  the  cotton  more  than 
ten  per  cent.  I  do  not  believe  it  is  in  the  power  of  machinery 
to  take  that  cotton,  after  being  compressed  down  to  the  density 
that  they  press  it,  and  open  it,  and  make  a  smooth,  clean  fibre. 
Hence  I  believe  that  a  large  proportion  of  the  unevenness  in 
our  cotton  is  caused  by  that  very  thing. 

Mr.-  Clabke.  "  How  much  cotton  do  you  put  through  your 
machines?  "  I  have  been  asked  this  question  in  nearly  all  cases ; 
and  I  invariably  reply,  "Just  as  much  as  you  want  me  to." 
Now,  every  man  knows  that  the  less  you  put  through,  the 
better  you  are  going  to  pick  it ;  but  if  it  is  absolutely  neces- 
sary you  should  put  a  certain  quantity  through,  and  you  are 
willing  to  do  the  rest  of  the  picking  in  your  card-room,  that 
is  your  business,  not  mine.  In  the  next  place,  there  is  an 
incident  that  occurs  to  my  mind  well  worth  thinking  of  amongst 
cotton  manufacturers.  I  was  interested  in  testing  an  evener 
the  other  day,  —  a  cotton-eveuer.  Everybody  is  trying  to  get 
even  laps.  One  man  will  tell  you  there  is  no  way  of  getting 
even  laps  save  by  weighing  it.  Then  the  question  comes,  In 
what  way  do  you  want  to  even  your  lap?  Do  you  want  to 
even  the  lap  by  weight  or  by  bulk  ?  If  you  want  it  by  weight, 
weigh  your  cotton.  If  you  want  it  by  bulk,  do  it  by  mechani- 
cal methods.  I  was  shown  a  table  giving  the  result  of  an 
evener  for  about  forty  or  fifty  laps.  The  variation  was  a  little 
more  than  half  a  pound  to  the  lap,  when,  all  at  once,  the  varia- 
tion was  from  two  to  three  pounds,  —  went  up  from  forty  to 
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Mr.  Barker.  I  would  make  a  motion  that  the  invitation 
from  the  Cotton-Planters'  Association  be  referred  to  the  Board 
of  Government,  with  instructions  to  act  in  the  matter  as  they 
see  fit. 

The  President.  This  being  a  personal  matter,  I  have  re- 
plied to  it.  There  was  no  meeting  of  the  Board  of  Govern- 
ment at  the  time.  I  read  the  letter  to  show  the  state  of  feeling 
in  the  South.  I  have  also  received  another  letter  from  the 
same  Association,  inviting  me  to  come  the^e  and  address  the 
Convention ;  but,  not  being  a  speech-maker,  I  did  not  think  it 
best  to  accept. 

Mr.  Barker.  Mr.  President,  as  brother  Atkinson  is  here,  I 
will  tell  this  little  story  for  his  benefit.  I  heard  a  gentleman 
make  a  speech  in  regard  to  the  Clement  attachment.  Con- 
siderable discussion  arose  to  know  what  it  was,  as  I  had  never 
seen  one ;  and  I  wished  to  hear  more  about  it.  He  claimed  that 
the  Clement  attachment,  put  on  to  a  common  card,  would  pro- 
duce from  five  hundred  to  seven  hundred  pounds  a  day  ;^  that 
it  was  a  poor  man's  cotton-mill,  and  everybody  could  have  a 
cotton-mill  by  its  use:  in  fact,  cotton  was  all  going  to  be 
worked  up  on  the  plantation,  and  we  up  North  would  have  to 
turn  to  the  raising  of  ice.  Well,  of  course,  being  a  manufac- 
turer, and  knowing  something  about  the  quantity  you  can  put 
through  each  card,  I  raised  the  question.  "Well,"  he  says, 
"  you  got  that  from  Ed  Atkinson.  His  idea  is,  that  you  have 
a  cotton-mill  on  one  side  of  a  stream,  a  paper-mill  on  the  other, 
and  a big  banker  pretty  near  by." 

Mr.  Atkinson.  The  Clement  attachment  is  nothing  more 
than  a  little  saw-gin  connected  to  a  card. 

Mr.  Barker.  I  was  really  under  the  impression  that  they 
could  do  a  great  deal  more  than  they  do.  They  take  cotton 
from  the  seed.  It  is  not  pressed.  It  is  delivered  to  the  card 
free. 

Mr.  Atkinson.  In  regard  to  compression,  that  is  really  a 
very  open  question.  There  are  two  modes  of  compression. 
One  is,  to  take  the  five-hundred-pound  bale  of  cotton,  after  it 
has  been  filled  up,  and  put  it  into  one  of  these  awful  presses, 
and  squeeze  it  down  to  eight  inches.  If  there  is  any  diJBfer- 
ence  in  the  comparative  density  of  that  bale,  one  part  as  com- 
pared to  another,  you  can  see  that  there  is  a  tremendous  strain, 
a  differential  strain  on  different  parts  of  that  bale,  as  the  pres- 
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sure  comes  upon  it ;  and  there  must  be  more  or  less  injury  by 
that  compression :  but  I  have  seen  small  bales  of  cotton  put  in 
a  little  hay-press,  where  it  is  packed  up  in  small  quantities  at 
each  stroke  of  the  press.  That  brings  out  a  bale  that  is  much 
more  dense  than  you  can  get  from  this  big  compressor.  The 
bale  that  is  put  through  the  ordinary  press,  with  two  hundred 
tons'  pressure,  comes  out  at  an  average  of  about  twenty-five 
pounds  to  the  cubic  foot,  as  I  am  informed.  It  has  been 
pressed  to  a  greater  density  than  that ;  but  after  the  hoops  are 
put  on,  and  the  bale  is  taken  out,  it  bulges  out  between  the 
hoops,  as  you  all  know,  and  the  average  density  is  about  twen- 
ty-five pounds  to  the  cubic  foot.  A  bale  pressed  in  the  Dedrick 
hay-press  is  about  forty  pounds  per  cubic  foot.  The  Cotton 
Economy  Company  of  New  Haven  use  a  press  of  that  kind. 
Some  bales  were  sent  to  Massachusetts ;  and  I  believe  the 
reports  were,  that  there  was  very  little,  if  any,  difiference,  as 
compared  with  the  ordinary  compressed  cotton,  although  you 
could  not  draw  a  sample  from  it,  nor  could  you  get  a  knife 
into  it.  It  was  of  the  density  of  oak-wood.  Now  the  question 
comes,  whether  cotton  compressed  in  that  manner,  by  successive 
operations  upon  each  particular  lap,  will  be  injured,  or  whether 
you  can  compress  the  fibre  so  as  to  harden  it.  That  is  an 
open  question,  and  a  very  important  one.  Now,  in  regard  to 
the  fact  of  compression  saving  freight :  Undoubtedly  it  is  done 
in  order  to  save  freight,  and  it  will  be  necessary  to  save  freight 
by  compression  in  sending  cotton  to  Great  Britain ;  but  the 
saving  of  freight  between  the  North  and  South  is  being  com- 
passed in  an  entirely  different  method.  I  have  got  upon  a 
subject  that  I  will  have  to  pull  myself  in  on  ;  but  suflBce  it  to 
say  this,  that  in  the  last  ten  years  the  reduction  in  the  charge 
for  carrying  merchandise,  grain,  and  meat  between  the  East 
and  West,  has  been  compassed  to  that  extent  that  the  differ- 
ence in  the  rates  upon  the  New  York  Central  Railroad  from 
1870  to  1879,  as  compared  with  1866  to  1869,  measured  in 
gold,  is  1120,000,000.  That  is  to  say,  if  for  the  last  ten  years 
the  rates  of  the  previous  four  3'ears  reduced  to  gold  had  been 
applied  to  that  road,  the  country  would  have  paid  $120,000,000 
more  than  it  has  for  the  movement  of  merchandise  from  the 
East  and  West.  That  road  has  received  more  than  one- 
twentieth  j)art  of  the  freight-money  paid  in  the  United 
States.    Multiply  $120,000,000  by  20,  and  you  have  a  saving 
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in  railway  traflBc  in  ten  years  of  f  2,400,000,000  in  gold  coin ! 
This  proves  too  much.  The  rates  of  trafiSc  have  not  been 
reduced  on  other  roads  in  such  a  degree  as  they  have  on  that 
particular  line,  on  all  the  great  through  routes  from  East  to 
West.  There  has  been  no  such  reduction  on  the  roads  from 
the  North  to  the  South ;  and  you  are  paying  to-day  on  your 
cotton  tra£Qc,  on  your  Southern  and  South- Western  traffic,  a 
rate  of  freight  that  is  substantially  equal  to  that  which  was 
paid  on  the  Western  freight  more  than  ten  years  ago.  Now, 
this  is  really  an  enormous  question,  as  affecting  the  manufac- 
turing industry  of  New  England.  Without  that  saving  in 
freight  on  the  East  and  West  lines,  the  crops  could  not  have 
been  moved.  The  portion  of  the  grain-crop  of  the  West  which 
was  exported  in  1880  was  8,000,000  tons.  The  difference  be- 
tween the  rate  that  was  charged,  in  gold,  and  the  gold-rate 
prior  to  1870,  from  1866  to  1869  inclusive,  amounted  to  $26,- 
600,000,  —  more  than  twenty-six  and  one-half  per  cent  of  the 
entire  value  of  grain  exported.  If  that  reduction  had  not  been 
made,  the  crop  would  not  have  been  raised,  because  it  could 
not  have  been  moved.  Now,  when  the  consolidation  of  lines 
that  led  to  the  change  in  the  Western  traffic,  beginning  in  1869, 
shall  have  been  applied  to  the  Southern  and  South- Western 
traffic,  and  there  shall  be  a  combination  of  lines  to  Louisville 
and  Nashville,  there  will  come  a  reduction  in  the  rates  for 
bringing  cotton  from  the  South  to  the  North,  like  what  has 
occurred  between  the  East  and  West.  Now,  what  is  the  bear- 
ing of  this?  If  you  eliminate  distance  between  the  cotton- 
field  and  the  cotton-mill,  then  the  cotton-mill  may  stay  where 
the  conditions  of  life,  the  climatic  conditions,  and  the  conditions 
of  society  are  most  fit  for  it ;  and  the  cotton  may  be  raised  and 
prepared  with  profit  to  that  section  where  the  climatic  condi- 
tions, and  conditions  of  life,  are  most  fit  for  that.  The  distance 
being  wiped  out,  the  two  are  brought  near  together,  as  the 
great  industrial  forces  that  are  now  working  throughout  this 
land,  and  are  bringing  every  section  together,  so  that  there 
shall  no  longer  be  either  North  or  South,  or  East  or  West. 

But  you  cannot  wipe  out  three  thousand  miles  of  ocean  traf- 
fic for  that  purpose.  You  cannot  do  away  with  the  necessity 
of  pressing  cotton-bales.  You  cannot  reduce  the  rates  much 
below  the  charge  that  has  been  made  for  the  last  fifteen  years : 
you  cannot  much  diminish  the  average  charge  that  has  been 
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ma^Ie  for  moTing  cotton  from  the  Soath  to  Great   Britain. 

YoQ  have  Fieen  seven-tenth.^  of  a  cent  per  pomid  nearer  the 
cftttffTffieUlfL  How  mach  higher  wages  can  yoa  par  in  your 
mill,  and  jet  !aj  all  roar  good.^  down  at  a  distant  port  on  equal 
terms  wirh  other  partA  of  the  world*  Lecaose  yoa  hare  that 
advantage  of  proximity  to  the  cotton-field  greater  than  yoa 
ever  enjoyed  fiefore  ?  You  will  have  in  the  next  ten  years  a 
proximity  of  New  England  to  the  cotton-field  perhaps  eqaal  to 
a  two-thirdji  redaction  of  the  previooit  charge.  I  say  that  these 
are  great  questions;  they  are  far-reaching  questions;  they  are 
que>itions  that  intere:»t  not  only  the  cotton-manufacturer  and 
cotton-spinner,  but  every  citizen  in  New  England,  and  in  this 
broad  land.  The  saving  on  the  whole  railroad  service  of  the 
United  States,  as  compared  with  rates  previously  charged,  that 
can  \je  proverl  to  a  demonstration,  and  cannot  be  g^ainsaid, 
since  the  l.st  of  Januarv,  1870,  is  more  than  the  whole  sum 
of  the  national  taxes  that  have  l>een  assessed  bv  the  National 
Government  during  that  whole  period.  I  did  not  mean  to  go 
into  this  matter,  but  somebody  led  me  into  it. 

It  may  be  inferred,  from  remarks  which  have  been  made,  that, 
in  handling  the  cotton  between  the  field  and  the  manufactory, 
it  is  often  imperfectly  cleansed,  and  unnecessarily  injured  and 
soiled.  It  is  said  that  a  good  gin,  in  good  order  and  properly 
tended,  leaves  the  fibre  in  condition  fit  for  the  breaker-card, 
and  that,  with  good  ginning,  both  the  opening  and  the  picking 
may  be  dispensed  with ;  but  that  a  radically  defective  gin,  a 
good  ^in  out  of  order,  or  one  badly  tended,  may  injure  the  fibre, 
im[)erfectly  remove  ordinary  dirt,  or  powder  and  mix  the  leaf 
with  the  fibre.  Again,  it  is  said,  that  while  in  store  the  fibre 
often  becomes  injured  by  wetting,  or  contaminated  with  sand 
and  dirt,  which  must  be  removed  at  the  manufactory.  It  is 
still  further  said  that  the  fibres  become  matted  and  entangled 
in  being  compressed  in  baling,  and  that  the  damage  to  the  fibre 
in  o[)ening  and  picking  is  far  greater  than  it  would  be  if  it 
were  not  for  the  matting  and  entanglement  due  to  the  process 
of  coniproHsion. 

Su|)[)OHiMg  these  things  to  be  so,  is  there  any  doubt,  that,  if 
ihci  diHtaiice  from  the  field  to  the  manufactorj'^  could  be  sufl5- 
cMn\i\y  reduced,  the  picked  cotton  would  be  prepared  for  the 
card  rnoHi  [Xirfectly,  with  less  destruction  of  the  fibre,  and  at 
less  cost,  in  tlie  manufactory  where  it  is  to  be  carded  than  else- 
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where  ?  Could  the  increased  cost  of  good  ginning  approximate 
to  that  of  the  baling,  opening,  and  picking  processes  combined  ? 
Should  we  not  deliver  stronger  fibre  to  the  card  ?  Would  it 
not  pay  for  those  manufacturers  who  are  so  near  to  the  fields 
that  the  additional  freightage  would  be  small,  to  do  their  own 
ginning?  Would  not  the  use  of  light  cars,  designed  expressly 
for  the  purpose,  make  it  practicable  to  transport  to  greater  dis- 
tances either  the  unginned  cotton  or  the  ginned  or  carded  cot- 
ton uncompressed?  Probably  exported  cotton  must  continue  to 
be  baled.  But  I  ask,  to  raise  the  question,  and  for  information, 
would  it  pay  to  transport  cotton  uncompressed  to  our  Northern 
manufactories  ? 

Mr.  Atkinson.     The  oil  and  dust  would  still  be  in  it. 

Mr.  Whitakbr.  Then  that  would  be  impossible.  The 
question  of  transporting  it  without  compression  is  only  a  ques- 
tion of  the  size  of  the  cars.  Could  it  not  be  carried  in  pneu- 
matic tubes,  as  oil  has  been  carried  ?  I  think  cotton  might  be 
possibly  moved  from  point  to  point  in  that  way. 

Mr.  Atkinson.  I  would  state,  as  a  matter  of  information, 
that  a  skilful  manufacturer  has  undertaken  at  my  request,  dur- 
ing the  next  season  and  during  the  Exposition,  to  take  a  par- 
ticular parcel  of  cotton,  grown  upon  a  particular  field,  and  gin 
part  of  it  himself,  and  work  it  directly  from  the  gin  into  yarn 
of  a  given  number.  He  will  then  take  another  parcel  of  the 
same  lot,  and  press  it  in  the  ordinary  press,  without  compres- 
sion, and  set  that  aside  under  the  usual  conditions  for  a  period 
such  as  he  may  have  time  to  avail  himself  of.  He  will  then 
open  that,  and  convert  it  into  the  same  number  of  yarn.  He 
will  also  have  prepared  another  third  part  of  the  same  parcel, 
which  he  will  subject  to  the  utmost  compression  that  he  can 
obtain  in  Charlotteville,  N.C.,  where  there  is  a  heavy  compress. 
He  will  then  open  and  work  that  into  the  same  number  of 
yarn.  I  think  he  is  competent  to  keep  the  record  of  the  waste, 
as  far  as  it  can  be  kept ;  and  he  will  have  those  samples  of  yarn 
as  a  standard,  which  may  be  the  first  experiment  in  this  direc- 
tion. That  is  one  of  the  things  I  have  endeavored  to  start  in  a 
small  way,  in  order  that  these  various  points  may  be  deter- 
mined. I  have  also  written  several  Southern  men  to  have 
them  observe  and  compare  their  experience  in  working  cotton 
from  their  own  gin  without  compression  of  any  kind,  and  their 
reports  will  be  at  your  service  after  a  certain  time. 
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Mr.  Gaksed.    I  would  like  to  say  that  Mr. ispreMuliv 

and  would  l>e  ffhxd  to  confer  with  the  members  of  the  AmodtiF. 
tion  in  ivlation  to  the  Atlanta  Exposition. 

Mr.  AtivInsox.     If  this  subject  is  exhausted,  I  wonld  MJ^ 
for  tlie  information  of  members  who  may  not  be  entirely  sick 
of  the  sulije^'t,  that  experiments  in  lubricating  have  been  OOBH 
tinned  umUr  Mr.  Woodbury's  charge  the   past  year,  and  an 
now  ended.     I  ask  leave  to  put  into  the  hands  of  the  Board  of 
(iovernment  for  tliem  to  print,  if  they  see    fit,  the  further  re- 
sults of  those  experiments  upon  our  machine.     They  indicftfa 
and  prove  a  change  in  the  manufacture  of  the  very  best  lubii-    :* 
eating  oils  in  a  measure  that  the  makers  stated  to  be  impiacfr 
eable   at    the   time  we  started  upon  this    quest.       They  have 
lowered  the  point  of  evaporation,  and  made  a  much  less  Tol^ 
tile  oil.    Tliev  have  raised  the  fire  test;  and  they  have  redaeed 
the  (ro-etVu'ient  of  frietion  under  the  conditions  of  a  spindle  by 
about  thirty-five  per  cent,  as  compai'ed  with  the  best  result  that 
we  could  get  from  the  best  oil  that  was  on  the  market  two  yeazs 
ago.     Of  course  the  tables  are  too  long  to  be  referred  to;  bat 
they  can  be  printed,  if  the  Board  see  fit.^ 

Mr.  Uaukkh.  I  move  that  the  tables  referred  to  by  Mr- 
Atkinson  be  referred  to  the  Board  of  Government  for  pzintiiigt 
if  thev  think  best. 

The  motion  was  carried,  and  the  meeting  then  adjourned. 

1  Thi'si'  tjiblrs  will  W  Tvst^rvvd  to  hv  iniblished  later,  when  they  can  bepro- 
rtentfil  in  ;i  more  cuuijiU'li.'  form.  JJ,  A. 
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CALL  FOR  MEETING. 


Nsw  England  Cotton  MANUFACTaBiBs'  Assooiatzon, 

Boston,  Oct.  1, 1881. 

Dear  Sir,  — The  stated  Semi- Annual  Meeting  of  the  Association  will  be 
held  at  the  Massachusetts  Institute  of  Technology,  Boylston  Street,  Boston, 
on  Wednesday,  Oct.  26,  and,  by  adjournment,  on  Wednesday,  Nov.  30, 1881, 
at  ten  o'clock  a.m.,  with  an  afternoon  session  commencing  at  two  o'clock. 

The  Board  of  Goyernment  propose  for  renewed  discussion  the  subject  of 
Carding,  with  especial  reference  to  the  use  or  non-use  of  drawing,  and 
particularly  request  a  full  and  free  interchange  of  views  upon  this  topic. 

By  invitation  of  the  Board,  Nathaniel  Hill,  Elsq  ,  of  Lowell,  Mass., 
will  present  a  paper  upon  Methods  of  Transmitting  Power  bt  Belts, 
when  the  Axes  of  the  connected  Shafts  are  not  parallel. 

The  subject  of  the  Comparative  Merits  of  Ring  and  Mule  Spin- 
ning will  also  be  presented ;  and  any  member  who  has  information  to  give 
on  the  subject  is  cordially  urged  to  impart  it  at  the  meeting. 

The  delegates  of  the  Association  to  the  Cotton  Exposition  at  Atlanta, 
6a. ,  will  be  present,  and  report  fully  their  observations  and  conclusions. 

An  early  and  full  attendance  is  invited. 

By  vote  of  the  Board  of  Government. 

AMBROSE  EASTMAN,  Secretary. 

Note.  —  The  Board  of  Government,  in  view  of  the  fact  that  very  many  mem- 
bers of  the  Aj»ociation  will  be  absent  at  Atlanta  at  the  time  for  the  8emi-annual 
meeting,  have  voted  that  it  is  expedient  to  hold  the  meeting  at  a  later  date  the 
present  year;  which  will  accommodate  such  absentees,  and  will  permit  the  report 
of  its  delegates. 

Therefore,  the  meeting  of  Oct.  26  will  be  purely  formal,  and  be  immediately 
adjourned  to  Nov.  30  next. 

A.  B ,  S^cy, 


PROCEEDINGS. 


BOSTOH,  WKDinCSDAT,  KoT.  80, 1681. 

The  adjourned  semi-annual  meeting  of  the  New  England 
Cotton  Manufacturers'  Association  was  held  at  the  Massachu- 
setts Institute  of  Technology,  Nov.  80, 1881,  at  10  o'clock  A.M. 
About  one  hundred  and  fifty  members  were  present. 

The  President,  Mr.  John  Kilbubn,  occupied  the  chair,  and 
called  the  meeting  to  order  by  requesting  the  Secretary  to  read 
the  call  for  the  meeting. 

(The  call  was  read.) 

The  Secbetaby.  In  accordance  with  the  notice,  a  meeting 
of  the  Association  was  held  Oct.  26,  and  was  immediately 
adjourned  to  the  present  time  and  place. 

The  Pbesident.  If  no  objection  is  made,  the  reading  of  the 
records  of  the  last  meeting  will  be  omitted.  The  next  business 
will  be  the  consideration  of  the  admission  of  new  members 
recommended  by  the  Board  of  Government. 

The  Secbetaby  then  read  the  by-law  governing  the  admis- 
sion of  members,  and  stated  that  the  gentlemen  whose  names 
were  about  to  be  presented,  were,  by  vote  of  the  Board  of 
Government,  recommended  for  membership  in  the  Association. 

The  following-named  gentlemen  were  then  admitted  by  vote 
to  membership  in  the  Association :  — 

0.  S.  Browh Salmon  Falls,  N.H. 

JOSKPH  Dronsfield Providence,  R.I. 

Philip  H.  Fowler .  Gloucester,  N  J. 

BoLAKD  B.  Eelley North  Adams,  Mass. 

Ira  F.  Laurt Taunton,  Mass, 

Thomas  L.  Liykrmore Manchester,  N,H. 

Andrew  J.  Woodman Uarrisburg,  Penn. 

The  Secbetaby  then  stated  that  he  had  received  notice 
from  the  following-named  gentlemen  of  their  wish  to  withdraw 


6 

from  the  Association  on  account  of  their  having  left  the  cotton- 
manufacturing  business,  and  stated  that  all  dues  from  them  had 
been  paid.  By  vote  they  were  permitted  to  withdraw,  — 
Messrs.  Phinehas  Adams,  William  C.  Avery,  John  A.  Bennett, 
and  Edward  W.  Codman. 

Mr.  Atkinson.  I  offered  the  motion  which  was  adopted 
last  year  in  regard  to  the  admission  of  members.  It  was  a  little 
imperfect  in  some  of  its  details,  and  I  propose  to  offer  an  addi- 
tion. 

The  article  will  then  stand  as  follows :  — 

Art.  8.  All  nominations  for  membership  shall  be  made  in  writing, 
at  least  one  week  before  the  date  of  any  regular  meeting,  and  shall  be  con- 
sidered by  the  Board  of  GrOTemment,  and  reported  to  the  meeting,  favorably 
or  adversely,  for  the  action  of  the  Association :  provided,  that,  in  case  the 
Board  shall  decide  to  report  adversely  upon  any  nomination,  the  member 
who  shall  have  made  it  shall  be  informed  of  the  intention  so  to  report,  in 
order  that  he  may  have  an  opportunity  to  withdraw  the  name.  Upon  such 
report,  new  members  may  be  admitted,  if  they  obtain  a  majority  of  votes  of 
the  members  present,  upon  signing  the  By-Laws,  and  paying  an  admission- 
fee  of  ten  dollars,  and  an  annual  assessment  not  exceeding  ten  dollars.  Any 
member  may  withdraw  from  the  Association  at  any  regular  meeting,  upon 
payment  of  all  arrearages,  first  giving  notice  of  his  intention  so  to  do  to  the 
Secretary ;  and  any  member  may  be  expelled  f^  cause  at  any  regular  meet- 
ing, two-thirds  of  the  members  present  voting  therefor. 

These  are  matters  of  form,  to  maintain  the  organization. 
They  do  not  touch  the  substance  of  the  change  adopted  at 
the  last  meeting. 

The  President.  Gentlemen,  the  next  business  in  order  is 
the  subject  of  Carding,  which  has  been  continued  by  vote  to 
the  present  time.  If  any  one  has  any  thing  to  offer  on  the 
subject,  we  shall  be  glad  to  hear  from  him.  I  will  say,  for  the 
information  of  the  Association,  that,  at  the  time  the  subject  was 
continued,  it  was  expected  that  a  member  of  the  Association 
would  prepare  and  present  a  paper  on  the  subject  of  carding ; 
but  sickness  has  prevented  him  from  doing  so:  consequently 
the  subject  is  presented  in  this  informal  manner. 

Mr.  Garsed.  I  have  the  honor  to  present  to  the  Association 
a  bale  of  cotton  grown  in  the  State  of  Pennsylvania,  with  the 
compliments  of  the  grower.  It  is  expected  a  very  much  larger 
crop  than  that  will  be  grown  next  year  on  three  hundred  acres. 

Mr.  Garsed  then  laid  on  the  President's  table  a  miniature 
bale  of  cotton  from  Fallon  Brothers,  cotton  brokers,  Philadel- 
phia. 


No  one  offering  to  speak  on  the  subject  of  carding,  the  Pbb8- 
IDENT  said,  — 

If  nothing  is  to  be  said  on  the  subject  of  carding,  and  Mr. 
Hill  not  being  ready  to  present  his  paper  upon  "  Methods  of 
Transmitting  Power  by  Belts,"  the  next  subject  will  be  the 
**  Comparative  Merits  of  Ring  and  Mule  Spinning."  Has  any 
one  any  thing  to  offer  on  the  subject  of  ring  and  mule  spinning  ? 
It  would  be  a  little  strange  if  our  friend  Draper  did  not  have 
any  thing  to  say  on  that  subject. 

Mr.  George  Draper.  Mr.  President,  if  I  were  sure  that 
the  gentlemen  present  would  be  glad  to  hear  me  say  some- 
thing on  the  subject,  I  would  not  object,  I  am  sure ;  but  I  would 
not  care  to  push  myself  forward  in  the  matter. 

The  matter  of  ring-spinning  compared  with  mule-spinning 
was  brought  up  in  this  Association  a  good  many  years  ago ;  and  I 
recollect  that  the  gentleman  who  is  now  presiding,  Mr.  Kilburn, 
took  part  in  that  discussion,  and  spoke  of  the  change  that  had 
been  made  at  Salem,  and  the  result  of  it :  but  what  was  said  at 
that  time  applied  to  the  spinning  of  that  day,  which  was  the 
ring-frame  with  what  is  termed  the  common  taper  spindle. 
That  spindle  prevailed  up  to  1871,  and  was  probably  used  on 
three-fourths  or  more  of  all  the  warp-spinning  there  was  then 
in  the  country,  aside  from  mule-spinning  at  Fall  River.  It  was 
maintained  that  they  could  make  yarn  cheaper  on  mules  than 
on  frames;  i.e..  No.  28  warp-yarn;  on  account  of  its  consuming 
less  power,  and  on  account  of  less  cost  of  the  machinery,  and  so 
forth.  They  were  not  willing  to  admit  that  their  mule-yarn 
would  not  weave  as  well  for  warp  as  the  warp-yarn.  That 
must  have  been  some  twelve  or  fourteen  years  ago.  I  know  it 
w^  stated  that  the  change  that  had  been  made  in  the  Naum- 
keag  Mill,  where  they  had  built  new  mills  adapted  to  frame- 
spinning  for  all  their  warp*,  was  very  beneficial,  also  at  the  Hill 
Mills  at  Lewiston  and  other  places ;  and  the  parties  who  were 
connected  with  it  testified  to  the  beneficial  results  of  having 
done  so.  But  at  Fall  River,  up  to  1871  or  1872,  with  one  or 
two  exceptions,  they  spun  all  their  28  warp-yarn  on  mules. 
Now,  as  about  28  warp-yarn  forms  the  warp  of  all  the  print 
goods  which  are  made  in  the  country,  and  the  print  goods  are 
about  half  of  all  the  goods  that  are  made  in  the  country,  it  not 
only  embraces  them,  but  it  also  embraces  a  very  large  amount 
of  the  finer  sheetings,  or  medium  sheetings,  of  the  country ;  so 
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that  in  leality  the  question  what  yoa  shall  spin  Ko.  28  warp- 
yarn  on  is  the  question  that  concerns  the  largest  amount  of 
warp-spinning  in  this  country,  by  far.  Then,  about  1872,  there 
was  introduced,  as  you  all  know  as  well  as  I  do,  the  Sawyer 
spindle ;  which  reduced  the  amount  of  power  that  was  consumed 
in  driving  the  warp-frame,  per  pound  of  yam,  nearly  or  quite 
one-half,  compared  with  the  common  spindle.  We  commenced 
to  introduce  them  into  Fall  River.  They  were  put  into  the 
King  Philip  Mill  on  somewhat  finer  yarn,  and  they  were  put 
very  soon  into  the  Pocasset  and  a  few  more  mills.  Now,  so  far 
as  I  know,  the  question  of  spinning  28  warp-yam  on  mules  has 
been  fairly  settled  by  the  experience  of  manufacturers.  I  do 
not  think  that  there  has  been  a  single  mill  in  Fall  River  that 
has  bought  mules  to  spin  warp-yarn  on,  since  that  day.  There 
have  been  a  good  many  mills  there  where  they  have  built  a 
second  mill,  and  they  have  bought  frames  for  all  the  warp  of 
both  mills,  and  are  using  the  mules  they  had  for  the  other  yarn. 
I  will  instance  the  Wampanoag  Mills  and  the  Union  Mills  as 
examples. 

Another  thing  that  was  claimed  by  the  FaU  River  people  at 
that  time  as  important  was,  that  the  yarn  made  on  the  mule 
produced  a  better  article  for  printing;  that  is  to  say,  that 
printers  would  prefer  it  if  the  warp  was  made  on  mules.  It 
made  a  class  of  goods  that  the  printers  would  give  the  prefer- 
ence to ;  but  their  attention  was  called  at  that  time  to  the  fact 
that  every  single  printing  establishment  in  this  country  where 
they  made  their  own  goods,  I  think  without  exception,  made 
their  own  warp  with  the  frames.  The  warp  was  made  on 
ring-frames  with  the  single  exception  of  the  Merrimack  Mills ; 
and  at  the  Merrimack  they  made  both  the  warp  and  the  filling 
on  throstle-frames,  which  are  understood  to  make  a  harder 
and  rounder  thread,  with  less  fibre  on  it,  than  in  the  ring- 
frame  :  so  that  the  question  is  pretty  well  settled  by  the  fact 
that  all  the  new  mills  that  make  print  cloths  make  their  warp 
on  ring-frames.  I  might  also  add,  in  connection  with  wha^t  I 
have  been  saying,  that  the  ring-frame  is  being  rapidly  intro- 
duced into  England,  after  all  the  opposition  that  has  been  made 
in  regard  to  it,  and  against  their  fixed  habits ;  and  the  call  for 
the  ring-spindle  there,  I  am  told,  is  enormous. 

Now,  then,  we  have  another  question  which  is  going  to  ex- 
tend the  use  of  the  ring-frame,  —  the  question  of  filling.     Take 
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the  No.  86  filling.  Now,  as  there  is  by  far  the  largest  quantity 
made  of  No.  28  warp,  of  any  number  of  warp-yarn  in  the 
country,  so  No.  86  filling  or  thereabouts  embraces  by  far  the 
largest  amount  of  filling-yarn  there  is  made  in  this  country.  I 
refer  to  that  which  gives  the  most  employment  to  the  most 
looms ;  but  at  the  present  time,  and  for  two  years  past,  we  have 
been  demonstrating  the  fact,  that  filling-yarn  can  be  spun  and 
woven  cheaper  and  with  far  less  waste  spun  on  a  bobbin  on  a 
filling-frame  than  it  can  on  a  mule.  The  impression  has  been 
made  so  far,  that  at  the  present  time  in  the  Hamilton  Mill,  which 
is  being  erected  in  Lowell  with  fifty  thousand  spindles,  all  the 
warp  and  filling  is  to  be  made  on  ring-frames.  There  is  no 
mule  about  it.  I  would  also  call  attention  to  the  fact  that  the 
Hamilton  Woollen  Company,  who  have  put  up  a  mill  with  about 
sixteen  hundred  looms,  and  have  something  over  half  of  them 
started,  are  to  have  all  the  warp  and  all  the  filling  made  on  ring- 
frames.  I  have  heard,  since  I  have  been  here  this  morning,  a 
report  that  they  are  exceedingly  well  pleased  with  it.  I  have 
also  to  report,  that  at  another  mill  where  they  have  been  mak- 
ing a  fine  class  of  goods,  after  a  very  thorough  trial  they  are 
adopting  a  lot  of  this  ring  frame-filling.  There  is  also  on  my 
left  a  gentleman  from  Brunswick,  Me.  [Mr.  Benjamin  Greene], 
who  has  been  a  successful  manufacturer  for  very  many  years ; 
and  last  year  at  his  mill  they  made  quite  a  large  addition,  call- 
ing for  several  hundred  looms :  and  after  a  trial  on  the  fine 
sheetings,  —  their  Cabot  sheetings,  —  they  have  put  in  some 
twenty-eight  framed,  I  think,  and  have  been  running  them  some 
few  months.  So  far  as  I  have  heard,  —  I  have  not  asked  Mr. 
Greene  about  it  this  morning,  —  they  are  giving  excellent  satis- 
faction. 

Perhaps  I  ought  to  say  in  connection  with  this,  although  I 
want  you  to  understand  that  it  is  one  of  my  inventions  [laugh- 
ter], it  has  cost  me  more  than  twenty  thousand  dollars  so  far  in 
trfring  to  give  it  away.  [Renewed  laughter.]  I  have  never 
asked  a  cent  for  it.  I  have  no  doubt  twenty  thousand  dollars 
would  be  below  the  mark  of  what  I  have  spent,  but  I  know  I 
am  right:  and  I  know  that  the  thing  is  going  to  be  adopted,  and 
has  got  to  be  adopted ;  for  people  are  going  to  spin  filling  on 
frames,  especially  the  finer  numbers ;  that  is,  what  is  known  as 
the  evener,  which  gives  a  variable  speed  to  the  front  roll  to 
strengthen  the  yarn.    When  you  spin  on  the  barrel  of  a  bobbin, 


10 

at  that  point  it  adds  a  smaD  portion  of  the  strength  taken  from 
it  when  jou  are  spinning  on  the  oatside.  The  effect  of  it  is  to 
strengthen  the  yam ;  making  it  spin  better  and  making  it  wea?e 
better.  The  same  kind  of  frame  that  Mr.  Greene  tried  at  Bmns- 
wick,  and  that  converted  him  to  the  practice  of  spinning  his 
filling  on  frames,  was  sent  to  the  Cocheco  Company  at  Dover ; 
and  the  agent  wrote  me  that  it  ran  better  than  any  ring-frame 
he  ever  had  in  his  mill :  bat  they  did  not  adopt  it,  he  said,  for 
this  reason,  that  their  goods  had  always  borne  such  a  reputation 
in  the  market,  the  selling-house  was  afraid  to  have  the  change 
made,  on  account  of  the  character  of  the  goods ;  and  therefore 
they  did  not  adopt  the  frame.  That  same  frame  is  now  run- 
ning in  the  Pacific  Mills  at  Lawrence.  I  asked  the  agent  about 
it  this  morning,  and  I  got  an  excellent  report  from  it ;  and  he 
has  had  an  experience  of  two  or  three  years  running  two  or 
three  thousand  spindles  on  No.  36  filling  at  the  Globe  Mills  at 
Woonsocket.  There  he  was  satisfied  with  the  nature  of  the 
work.     It  was  an  enti^  success. 

Now,  gentlemen,  I  do  not  want  any  of  you  to  be  deceived 
about  the  fact  that  I  expect  to  make  money  by  the  introduction 
of  that  invention ;  but  I  have  an  interest  beyond  that.  I  want 
to  see  this  country  get  so  that  it  can  produce  cheaper  than  any 
other  country  on  the  face  of  the  earth  ;  and  I  am  willing  to 
work  with  others  to  that  end,  and  I  expect  to  get  a  living  out 
of  it.     [Applause.] 

In  response  to  an  inquiry  whether  Mr.  Greene's  goods  were 
bleached,  or  not,  Mr.  Draper  said  he  did  not  know.  Then 
added,  One  word  further :  I  feel  as  though  it  were  a  matter  of 
interest.  Without  regard  to  the  character  of  print  goods,  or 
without  regard  to  brown  goods,  I  want  to  say  one  thing,  that 
Messrs.  B.  B.  &  R.  Knight  of  Providence,  R.I.,  very  successful 
manufacturers,  as  you  all  know,  raake  the  goods  called  the 
"  Fruit  of  the  Loom,"  and  have  a  bleachery  of  their  own.  Mr. 
B.  B.  Knight  told  me  that  he  and  his  brother  Robert,  who  grew 
up  in  the  mill,  had  some  cloth  made  at  their  Pontiac  Mill,  with 
the  filling  spun  on  these  frames  and  also  on  the  mules,  and  that 
they  had  four  pieces  of  each  kind  marked  :  and  he  said  they  were 
brought  in,  and  he  and  his  brother  pii.ked  out  four  pieces  that 
they  both  agreed  were  the  best-looking  goods  ;  and  every  one  of 
them  proved  to  be  the  ones  that  had  been  spun  on  the  frame. 
The  goods  had   not  so   matted   an  appearance.     The  thread 
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seemed  to  be  rounder.  The  father  of  the  president  of  this  Asso- 
ciation had  a  frame,  and  ran  it  for  a  while,  —  one  of  the  first 
filling-frames  that  we  tried,  on  the  Lonsdale  goods ;  and  he  told 
me  that  everv  man  that  examined  it,  from  the  loom  to  the 
selling-house,  pronounced  that  cloth  superior  in  its  appearance 
to  that  that  was  made  with  mules. 

The  President.     Do  you  know  why  it  was  not  adopted  ? 

Mr.  Draper.  I  think  there  were  two  reasons  why  it  was 
not  adopted.  I  have  not  any  doubt  in  my  mind,  that  with  your 
father's  knowledge  on  the  subject,  if  he  had  kept  along,  it 
would  have  been  adopted ;  but  Mr.  Pratt  coming  in  when  the 
thing  was  on  trial,  and  not  having  had  any  experience  with  it 
himself,  there  was  some  difficulty  about  that  time  about  wetting 
the  bobbins ;  and  we  did  not  have  all  the  experience  then  that 
we  have  had  since,  and  he  felt  it  was  too  much  of  a  responsi- 
bility for  him  to  take  just  then ;  but  he  is  considering  the 
matter  favorably ;  and  I  have  not  any  doubt  but  they  will  come 
in  there,  and  everywhere  else  for  that  matter.     [Laughter.] 

The  President.  If  any  one  prefers  mule-yarn,  we  shall  be 
glad  to  hear  that  side  of  the  question. 

Mr.  Draper.  I  see  Mr.  Stiles  here,  of  the  Victoria  Mills, 
and  Mr.  Coburn,  of  the  Hill  Manufacturing  Company.  They 
have  had  some  for  quite  a  long  time,  —  if  you  wish,  ask  those 
gentlemen  about  it.  I  would  be  glad  to  hear  from  anybody, 
and  especially  from  anybody  that  has  got  something  that  does 
not  go  to  suit  him ;  because  I  will  give  him  a  call,  right  away. 
[Laughter.] 

Mr.  Charles  Nourse.  I  would  like  to  ask  if  Mr.  Draper 
can  give  us  any  information  as  to  the  expend  of  spinning  on 
frames  &s  compared  with  mule-spinning. 

Mr.  Draper.  So  far  as  I  have  investigated  the  subject,  I  am 
certain  that  the  expense  per  pound  is  considerably  less  for  No. 
86  filling.  As  a  matter  of  course,  one  man  will  do  his  mule- 
spinning  under  more  favorable  circumstances  than  another ;  and 
in  another  case  a  man  will  do  his  frame-spinning  cheaper  than 
another.  Mr.  Parker  had  two  thousand  spindles  that  he  com- 
pared with  new  mules  he  was  spinning  on,  and  I  understand 
him  to  be  pleased  with  the  result.  He  gave  me  a  statement  of 
it,  which  was  published.  But  one  of  the  great  things  about  it 
is  the  difference  in  the  waste.  The  amount  of  waste  made  in 
weaving  filling  spun  on  frames  is  only  from  one-eighth  to  one- 
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tenth  the  amount  made  in  wearing  the  same  quantity  when 
spun  on  mules ;  and  this  difference  in  waste,  as  mules  are  oidir 
narily  run,  would  make  a  saying  worth  from  ten  to  fifteen  cents 
a  spindle,  per  annum,  on  the  amount  produced  on  each  frame- 
spindle.  The  amount  of  yam  we  get  on  a  bobbin  more  than  on 
a  cop  favors  the  weaying.  Mr.  Saunders  paid  weaversy  working 
side  by  side,  one  cent  per  cut  less  for  weaving  frame,  than  for 
weaving  mule-filling.  We  have  had  breakages  counted.  We 
had  a  case  in  Newburyport  against  some  old  mules ;  and  I  see  a 
gentleman  present  who  may  know  something  about  it,  and  can 
probably  state  something  about  it :  but  my  way  is  to  have  one 
or  two  men  spend  their  time  in  observing  carefully  how  this 
thing  works  in  different  places.  I  understood,  that  at  the  Pea- 
body  Mills,  on  account  of  breakages,  they  had  to  change  the 
shuttle  four  times  as  often,  in  comparison  with  the  old  filling 
on  the  old  mules,  as  they  did  with  that  spun  on  frames ;  and  I 
think  it  will  average  as  a  rule  twice  as  often.  We  tested  that 
on  the  Merrimack,  and  found  there  that  it  was  something  more 
than  twice  as  often  that  we  had  to  change  the  shuttle;  and 
I  believe  that  rule  will  hold  good  as  to  the  average  cop-filling 
in  the  country. 

Mr.  Barker.  I  notice  Mr.  Cobum  is  present,  and  I  would 
call  on  Mr.  Coburn  to  address  the  meeting. 

Mr.  Coburn.  I  came  in  late,  and  do  not  know  what  the 
question  is  before  the  meeting. 

The  President.  The  question  before  us  is  the  comparative 
merits  of  frame-spinning  and  mule-spinning. 

Mr.  Coburn.  Mr.  Chairman,  I  have  no  intention  of  speak- 
ing at  length ;  but,  in  all  matters  of  general  interest  to  the  busi- 
ness with  which  I  am  connected,  I  have  no  secrets,  and  intend 
to  be  frank.  Some  considerable  time  ago,  early  after  the  intro- 
duction of  the  evener  which  has  been  referred  to  by  Mr. 
Draper,  we  required  more  filling-yarn  than  we  had  mill  capacity 
to  produce.  We  were  then  making  a  small  quantity  of  coarse 
goods.  At  that  time  I  felt  as  though  it  might  be  allowable  to 
introduce  frame-filling  into  these  coarse  goods  ;  and  we  tried  it 
with  considerable  success,  much  beyond  our  expectations. 
Subsequently  we  required  an  increase  of  filling  for  fine  goods, 
Nos.  36  and  37 ;  and,  with  the  experience  we  gained  from  a 
series  of  experiments  of  putting  fine  roving  on  frames  which 
were  put  in  for  the  coarse  filling,  suflScient   confidence  was 
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secured ;  so  that  we  put  six  frames  additional  on  a  fine  86+ 
filling.  Subsequently  we  abandoned  the  making  of  coarse 
goods,  and  the  whole  twenty  frames  are  running  on  86  and  87 
yam.  Without  making  a  long  story  about  it,  I  will  say  in  a 
word,  that  we  are  entirely  satisfied  with  the  results  of  the  ex- 
periment ;  and  in  view  of  the  experience  of  some  two  or  three 
years  with  a  portion  of  the  frames,  and  some  eight  to  twelve 
months  with  the  latest  of  them,  if  we  were  going  to  increase 
the  filling  to-day,  and  had  room  for  mules  which  we  did  not 
have  before,  we  should  adopt  the  frame-filling.  It  required  a 
little  courage,  perhaps,  or  at  all  events  I  felt  so,  when  we  first 
introduced  frame-filling  into  fine  goods.  We  had  been  in  the 
habit  of  steaming  our  cops  as  most  of  you  do  ;  but  the  bobbin- 
filling  we  placed  in  a  hot>air  chamber,  with  experiments  as  to 
testing  the  length  of  time  which  would  make  it  sure  not  to  curl 
and  kink,  and  particularly  at  those  times  when  the  filling  gets 
upon  the  heavy  side  of  our  numbers,  as  it  does  sometimes :  we 
ascertained  that  about  two  hours'  retention  in  a  hot-air  chamber 
would  put  the  filling  in  a  condition  entirely  safe  to  weave,  and 
give  us  no  trouble.  A  suggestion  has  been  made  in  regard  to 
brown  goods.  Soon  after  commencing  to  spin  the  frame-filling, 
an  order  came  to  the  mill  for  brown  goods.  We  put  some  of 
this  frame-filling  on  to  the  looms  making  the  style  of  goods 
wanted  brown.  After  being  woven,  the  goods  were  quite  criti- 
cally examined,  and  compared  with  same  style  of  goods  made 
with  mule-filling ;  and  our  judgment  was,  that  the  frame-filling 
made  the  better  goods.    Shall  be  glad  to  answer  any  questions. 

Mr.  Atkinson.  I  observe  you  used  the  expression  ^*  hot-air 
chamber."     Did  you  mean  hot  air  or  steam  ? 

Mr.  CoBlJBN.  I  meant  a  box  heated  with  a  coil ;  open,  no 
steam ;  dry  air. 

Mr.  Pray.    What  is  the  temperature  of  the  box  ? 

Mr.  CoBTJBN.  Well,  I  do  not  know,  sir,  as  we  have  tried 
that.  We  put  our  filling  in  a  box  heated  with  a  coil  (varpng 
the  time  of  different  lots),  to  test  how  little  time  was  necessary 
to  set  the  twist  so  as  to  weave  well;  and  to  ascertain  what 
influence,  if  any,  the  heat  had  upon  the  bobbins,  with  results  as 
I  have  stated. 

Mr.  Obsbne.  We  do  not  do  any  thing  for  the  benefit  of  our 
filling  at  all,  86  to  87 ;  and  we  have  no  trouble  at  all  about 
kinking. 
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Mr.  Dakielson.  I  would  say,  Mr.  Prerident,  that,  in  the 
Quinebaug  Mills,  we  have  been  running  about  seven  thousand 
spindles,  spinning  17i,  22,  and  26. 

The  President.    Were  the  goods  sold  brown  ? 

Mr.  Danielsok.  About  one-half  sold  brown  ;  and,  while  I 
could  detect  some  difference  between  the  goods  made  with  the 
ring-filling  and  those  made  with  the  mule-filling,  I  think  I  prefer 
those  made  with  the  ring-filling.  We  put  about  the  same  twist 
in  the  ring-filling  as  in  the  mule-filling,  and  have  had  no  trouble 
in  any  way  with  the  yarn.  The  principal  difficulty  we  find  in 
spinning  on  ring-frames  is,  the  demand  it  creates  for  small 
help,  which  does  not  increase  in  our  families  quite  as  fast  as  we 
increase  the  ring-spinning.     [Laughter.] 

The  Presidekt.     Are  you  using  the  evener  ? 

Mr.  Danielsok.     We  are  not. 

Mr.  Atkinson.  I  would  suggest  to  Mr.  Danielson  a  way  out 
of  that  difficulty,  —  to  get  Mr.  Draper  to  improve  the  spoolers, 
and  turn  that  excess  of  spooler-help  over  on  to  the  frames. 

Mr.  Greene.  Very  likely  many  who  use  ring-filling  have 
too  large  a  ring.     We  use  one  inch  and  a  quarter. 

Question.    Does  Mr.  Cobum  use  the  evener  on  his  frame? 

Mr.  CoBURN.     I  do. 

Mr.  Pray.  There  are  several  parties  .here  who  would  like 
to  have  Mr.  Greene  state  the  amount  of  twist  per  inch  in  his 
ring-frame  spinning. 

Mr.  Greene.  I  would  state  it  to  you,  but  really  I  do  not 
know. 

Mr.  Draper.  For  experiment  we  use  36i  and  37,  and  we 
put  in  twenty-one  turns  of  twist.  Another  thing  I  would  say 
in  regard  to  the  filling :  we  give  it  age,  and  think  in  that  way 
the  twist  sets ;  and  so  we  avoid  any  trouble  in  kinking.  We  use 
the  oldest  one  first. 

Mr.  Godlding.  I  would  like  to  ask  Mr.  Draper  what  is  the 
effect  of  the  evener ;  whether  it  affects  the  speed  of  all  the 
rolls,  or  only  one  ? 

Mr.  Draper.  The  effect  of  the  evener  is  upon  the  front  roll 
alone ;  and  it  gives  a  variation  at  the  extreme  speed  of  about 
eight  per  cent,  we  put  it,  on  No.  36  yarn  :  so  that  if  every  thing 
else  depended  simply  upon  the  draught,  the  yarn  might  be  varied 
on  No.  36  at  the  extreme  point.  For  an  instant  it  goes  on  a 
true  taper :  and,  if  every  thing  was  perfect,  the  thread  would 
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start  on  the  point  36;  and  it  would  taper  gradually  down. 
When  you  were  winding  on  the  point  of  the  bobbin,  it  would, 
supposing  every  thing  right,  be  34i ;  and  then  it  would  start 
on  a  true  taper,  and  gradually  enlarge  till  you  got  at  a  dis- 
tance of  three  hundred  inches  away.  It  would  be  perhaps  then 
87i  where  you  were  winding  on  the  outside  of  the  bobbin.  But 
those  who  are  acquainted  with  the  matter  know  there  are  other 
causes  at  work  in  the  extreme  draught  of  the  traveller  that  tend 
to  make  that  yarn  more  even  than  it  would  be  —  far  more  even 
'  than  it  would  be  —  without  the  evener ;  and  it  certainly  has 
the  effect  to  make  it  spin  better,  that  is,  break  down  less,  to 
make  the  yarn  stronger,  because,  when  you  go  down  on  the 
point  of  the  bobbin,  you  would  have  less  twist  and  less  yarn, 
and,  I  think  it  is  safe  to  say,  three  times  as  much  pull  on  it;  that 
is  to  say,  I  think  the  draught  on  the  thread  is  three  times  as 
strong  when  you  are  spinning  on  the  barrel  of  the  bobbin  as  small 
as  we  put  it.  Now,  this  evener  enables  us  to  make  the  barrel  of 
the  bobbin  considei*ably  smaller,  and  have  it  run  well,  than  we 
can  on  the  frame  without  it.  I  claim  anybody  can  take  the 
ordinary  frame,  and  if  they  would  leave  the  barrel  of  the  bob- 
bin quite  large,  —  considerably  larger  than  we  do, — it  would 
spin  very  well :  but  the  trouble  about  that  is,  you  have  got  to 
put  on  very  little  yarn,  and  keep  doflSng  frequently,  and  carry- 
ing it  back  and  forth  to  your  looms;  and  the  loom  must 
stop  every  time.  The  vital  point  is,  to  get  the  utmost  amount 
of  yarn  on  your  bobbin,  and  run  it  rapidly,  making  your  yarn 
as  strong  as  you  can  so  as  to  bear  the  draught  of  the  traveller ; 
consequently,  the  stronger  it  is  the  heavier  traveller  we  can 
carry,  and  with  this  evener  it  enables  all  those  things  to  work 
together.  It  actually  builds  a  better  bobbin  to  draw  hard  on 
the  barrel ;  and  a  better  cop  ;  for  it  makes  it  hard  at  that  point: 
and,  when  you  draw  over  it,  the  yarn  will  not  be  snarled.  What 
would  be  an  evil  in  ring-spinning  with  this  difference  in  draught 
becomes,  with  this  arrangement  of  the  evener,  a>  positive  ad- 
vantage, so  far  as  building  a  good  bobbin  to  weave  is  concerned. 

Mr.  GOULDING.     That  substantially  answers  the  question  I  , 
wanted  to  get  at,  that  the  evener  makes  uneven  yarn. 

Mr.  Draper.  Did  you  understand  me  to  say  the  evener 
made  uneven  yam  ?  I  said  the  yarn  would  be  uneven  if  there 
were  no  causes  operating  except  the  small  variation  of  the  roll, 
but  I  say  there  are  other  causes  that  operate  to  counteract  it. 
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Mr.  6oniJ>iHO.  Suppose  the  yarn  was  put  upon  the  large 
end,  —  the  driving  end  of  the  evening  cylinder,  —  to  make  36 
yam  by  the  draught,  what  yarn  will  it  make  on  the  small  end? 

Mr.  Draper.  I  said  we  made  a  variation  in  the  speed  at  the 
two  extremes  of  about  eight  per  cent.  Now,  eight  per  cent 
would  be  one-twelfth  part  of  86,  without  splitting  hairs;  and 
that  would  make  three  numbers  of  86,  one  and  a  half  on  each 
side  of  the  centre. 

Mr.  GouLDiNG.  I  simply  recognize  Mr.  Draper's  disinterest- 
edness in  introducing  these  new  things,  and  I  think  that  a  vote 
could  be  taken  of  these  manufacturers  here  to-day  that  Mr. 
Draper  has  done  us  great  benefit  in  a  good  many  ways ;  but  I 
have  failed  to  recognize  the  value  of  this  evener  in  making  fill- 
ing. I  had  two  of  the  frames  in  the  Androscoggin  Mills,  and 
ran  them  for  six  months,  and  experimented  on  them  in  various 
ways.  Among  the  things  we  did  do  with  the  evener  was,  to  ran 
the  frames  a  while  with  the  belt  at  one  end  of  the  evener,  and 
sized  the  yam ;  and  then  on  the  other  end  we  found  four  num- 
bers. We  took  the  space  that  the  band  travelled  over  on  the 
cylinder  where  the  band  is  arranged  to  nm,  and  between  those 
extremes  we  found  four  numbers  difference.  Now,  it  may  be 
necessary  to  make  spinning-yam  to  that  extent  uneven  to  make 
a  bobbin  ;  but  I  want  to  suggest  to  Mr.  Draper  here,  while  the 
subject  is  up,  that  I  hope  he  will  spend  another  twenty  thou- 
sand dollars  in  getting  at  some  means  to  make  perfect  yarn 
before  he  ends  his  work. 

Mr.  Draper.  I  will  be  bound  to  make  more  perfect  yam 
than  you  can  on  any  machine  you  have  got.  [Laughter  and 
applause.]  The  father  of  Mr.  Kilburn  who  presides  here  to- 
day told  me  that  somebody  came  to  him  with  this  idea  of 
uneven  yarn ;  and  he  said,  ''  Let  us  find  out  about  this."    He 

said  he  sent  for  Mr. ,  and  had  brought  in  a  certain  quantity 

of  yarn  made  from  mules  and  some  made  from  frames.  Said 
he,  "  I  took  the  yarn,  and  brought  it  out ;  and  the  gentleman 
who  was  talking  with  me  pointed  out  a  small  place  on  the  frame- 
yarn,  and  I  pointed  out  a  smaller  place  on  the  mule-yarn.  Then 
he  pointed  out  a  large  place  on  the  frame-yarn,  and  I  pointed 
out  a  larger  place  on  the  mule-yarn ; "  and  I  believe  that  is 
true. 

Mr.  GouLDiNQ.  Undoubtedly  you  will  be  able  to  find  these 
places  on  any  yarn.    That  is  the  defect  of  the  spinning.    If  the 
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gentleman  introdaces  the  system  here  this  morning,  that  the 
extra  draught  on  the  bobbin  when  spinning  has  a  tendency  to 
even  the  yarn,  to  make  evener  and  better  yarn,  or  to  take  un- 
even yarn  and  make  it  even,  we  have  got  a  new  thing  to  talk 
about;  and  I  would  like  to  have  him  illustrate  further,  if  he  can 
make  even  yarn  out  of  uneven  yarn. 

Mr.  Draper.  There  is  one  other  thing  about  it  that  is 
material,  and  I  think  the  critical  gentleman  will  agree  with  me, 
and  that  is  this,  that  we  can  make  yarn  of  evener  twist,  taking 
a  given  length  of  six  inches,  divided  up  into  inches,  on  the 
frame,  than  it  is  possible  to  make  on  mules,  when  he  admits 
you  have  larger  places  on  all  yarn,  one  place  larger  than  an- 
other. We  were  told  we  could  not  make  cotton-flannel  on  this 
frame  ;  that  we  could  not  spin  it  so  it  could  be  carded.  Well, 
the  thing  has  been  tried ;  and  there  is  a  good  deal  of  cotton 
being  made.  The  Nashua  Manufacturing  Company  have  made 
some  on  this  frame,  and  finished  it ;  and  they  said  it  was  so 
much  better  that  every  one  could  pick  it  out.-  That  set  me  to 
thinking  how  could  it  be  any  better.  Well,  it  is  very  easy  when 
you  consider.  Now,  you  draw  out  a  string  here  with  a  mule  sixty 
inches  long,  and  you  twist  it ;  and  some  places  are  bigger  than 
others.  What  is  the  result  ?  Why,  your  twist  runs  into  the 
small  places  until  it  will  not  take  any  more ;  and  it  leaves  the 
large  places  with  very  little,  or  none.  On  the  small  places  you 
have  got  sixty  inches,  w::ich  take  up  all  the  surplus.  Now, 
when  you  come  to  the  ring-frame,  you  have  not  more  than  six 
inches  exposed  on  the  point  of  the  bobbin :  it  cannot  run  any 
surplus  beyond  that.  Now,  I  would  like  to  have  the  gentleman 
say  whether  it  is  not  an  advantage.  You  take  a  black  roving 
and  white  one  and  put  them  together,  and  see  where  your  twist 
runs,  and  see  if  it  is  not  an  iinportant  matter  to  get  an  even 
twist.  If  he  can,  from  his  own  experience,  demonstrate  that  is 
not  the  case,  I  would  like  to  hear  from  him. 

Mr.  60ULDINO.  I  do  not  wish  to  continue  this  discussion ; 
but,  for  fear  that  I  may  be  misunderstood,  I  will  say  at  once 
that  I  am  in  favor  of  spinning  filling  on  frames.  I  would  not 
put  in  mules,  nor  recommend  them  to  anybody  else.  Our  ex- 
perience with  frames  satisfies  us  that  they  give  very  much 
better  yarn,  weave  better,  and  give  better  cloth,  and  every 
thing  of  that  kind :  but  I  do  say,  in  confirmation  of  what  we 
have  beard,  that  we  had  one  or  two  Fales  &  Jenks'  frames  made 
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with  the  eveners ;  but  we  could  not  successfully  use  the  eveners ; 
and  Mr.  Draper's  man  came  there,  and  said  we  did  not  know 
any  thing  about  it ;  and  we  were  willing  to  plead  guilty  to  that : 
but  we  kept  on  trying ;  and  his  man  fixed  it,  and  left  us.  Still, 
we  could  not  succeed  in  spinning  No.  28^  and  36  filling  with 
the  evener ;  and  when  we  stopped  the  evener,  and  put  the  belt 
in  one  place,  and  kept  it  there,  we  succeeded  splendidly  in 
making  filling  to  our  entire  satisfaction.     [Applause.] 

Mr.  Gbeene.  Every  one  conversant  with  ring-frame  spinning 
by  the  old-fashioned  mode  knows  that  the  yam  is  slacker 
twisted,  and  finest  when  the  yarn  is  on  the  bare  bobbin. 

Mr.  GoULDiNG.  I  would  not  either  deny  it  or  admit  it.  I 
do  not  know.    I  would  take  your  word  for  it. 

Mr.  Greene.  No  one  can  deny  it,  because  there  is  less  twist 
and  more  draught.  Now  comes  the  question  whether  it  had  not 
better  be  a  little  coarser  where  the  greatest  strain  is  going  to 
be  on  it,  in  order  to  run  it  better?  If  Mr.  Draper  has  too  much 
variation,  perhaps  he  had  better  change  it ;  but  certainly  that 
evener  can  be  fixed  so  as  to  make  the  yarn  evener  than  you 
can  without  it. 

Mr.  GouLDiNG.    That  was  not  our  experience. 
[At  this  point,  Mr.  Greene  and  Mr.  Barrows,  and  one  or  two 
others,  engaged  in  an  informal,  and,  to  the  stenographer,  an 
inaudible,  conversation  on  the  subject  under  discussion.] 

Mr.  Gabsed.  Mr.  Chairman,  many  years  ago,  say,  at  least, 
fifteen,  we  spun  for  many  months  Canton  flannel  filling  No. 
10,  with  seven  and  a  half  turns  of  twist,  on  the  ordinary  ring- 
frame,  with  one  and  nine-sixteenths  rings ;  and  quite  recently, 
I  should  say  within  three  years,  probably,  the  question  came 
from  New  England  to  the  Bridesburg  Manufacturing  Company, 
"  Can  you  make  Canton  flannel  filling  on  a  ring-frame?"  They 
applied  to  me.  I  replied,  "  Yes,"  and  made  quite  a  number  of 
pounds  of  Canton  flannel  filling  of  No.  10,  with  seven  and  a 
half  turns  of  twist,  on  the  ordinary  ring-frame,  with  a  positively- 
driven  bobbin.  Some  years  ago,  probably  three  or  four,  we 
had  an  application  from  Fall  River  to  spin  filling  for  print 
cloths ;  No.  30,  I  believe.  The  Bridesburg  Company  again  ap- 
plied to  us.  I  requested  them  to  send  from  Fall  River  some  of 
their  own  roving,  —  from  what  mill  I  do  not  remember  now ;  and 
we  spun  that  into  thirty-threes  (I  am  speaking  from  memory), 
I  think  sixteen  and  a  half  turns  per  inch.     At  all  events,  it 
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was  half  a  turn  per  inch  less  than  the  mule-yarn.  That  was  on 
an  ordinary  ring-frame,  without  any  embellishment  or  any  alter- 
ation, other  than  a  plain  spindle,  positively-driven  bobbin,  and 
six-inch  traverse.  Now,  I  would  like  to  ask  Col.  Barrows,  — 
because  I  was  at  the  Willimantic  Company's  mill  some  years 
ago,  and  saw  them  spin  No.  60  on  an  inch  and  a  half  ring, 
before  the  modern  practice  of  ring-frame  spinning ;  and  I  am 
confident  it  was  prior  to  any  of  the  modern  spindles,  the  Saw- 
yer, Rabbeth,  my  own,  or  any  others,  —  I  would  like  to  ask  how 
much  further  they  have  gone  since,  in  spinning  fine  yarn  on 
ring-frames  ? 

Mr.  Barrows.  I  think  the  Willimantic  Company  have  spun 
numbers  from  45  to  60  on  the  old  ring-frame.  They  were  spin- 
ning before  I  began  with  the  company,  and  that  is  seven  years 
ago.  But  I  am  quite  confident  that  they  spun  on  the  frame 
before  the  Sawyer  spindle  was  known ;  and  I  am  positive  that 
they  spun  a  number  of  years  after  the  Sawyer  spindle  was 
known,  on  that  frame.  We  have  since  taken  all  the  old  spin- 
dles out,  and  put  in  either  the  Sawyer  or  the  Rabbeth  in  our 
new  mill.  We  regularly  spin  on  the  Rabbeth  spindle  from  No. 
80  to  140.  Mr.  Draper  is  very  persistent ;  and  it  is  possible  we 
have  some  frames  with  eveners  on,  I  am  not  sure.  He  knows 
better  than  I  do  about  it. 

Mr.  Draper.  I  was  not  aware  that  the  Willimantic  Com- 
pany had  it  on.  I  do  not  think  you  have.  Your  spinning- 
warp  is  different  from  the  filling,  at  any  rate. 

Mr.  Barrows.  We  make  a  constant  practice  of  spinning 
120  on  the  Rabbeth  spindle.  In  our  new  mills  there  are  no 
mules  whatever. 

The  President.    What  is  the  size  of  the  ring  you  use  ? 

Mr.  Barrows.    An  inch  and  a  quarter. 

The  President.  What  is  the  size  of  the  barrel  of  the  bob- 
bin? 

Mr.  Barrows.  I  cannot  tell  you,  sir.  We  have  spun  No. 
850  on  a  ring-spindle  and  specially-made  bobbin,  for  the  Atlanta 
Cotton  Exposition ;  and  we  have  spun  some  still  finer  than  that, 
but  not  a  full  bobbin :  350  is  the  finest  full  bobbin  we  have 
made. 

Mr.  Draper.  I  want  to  ask  one  question.  Is  there  any 
gentleman  here  that  makes  a  single  thread  of  yarn  that  would 
reach  from  one  end  of  this  room  to  the  other  (about  seventy- 
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fiye  or  eighty  feet),  that  does  not  Tarj  more  than  foiir  per  cent 
in  its  size  in  some  places  firom  others,  in  that  length  ?  If  there 
is  such  yam  made,  I  would  go  a  thousand  miles  to  see  it« 

Mr.  Gabsed.  I  only  rise,  Mr.  Chairman,  so  as  not  to  be 
misunderstood  as  to  the  desirability  of  an  eyening  motion  for  a 
ring-frame.  In  England,  I  think  as  early  as  1852,  probably  in 
1854,  Messrs.  Higgins  spun  No.  50's  on  a  flyer-throstle  arranged 
with  an  evening  motion  similar  to  the  English  fly-frame ;  and 
I  think  the  frame  ran  for  forty-eight  hours  and  never  broke  a 
thread ;  although  I  am  speaking  from  memory.  That  shows 
how  desirable  it  would  be  to  have  just  what  my  friend  Draper 
is  trying  to  get  at.  The  reason  it  was  not  carried  out  is  the 
di£Biculty  of  applying  a  differential  motion  to  all  the  spindles  of 
the  spinning-frame.  So  you  see  it  is  important  to  get  this  ma- 
chine, but  we  make  oat  pretty  well  without  it.  If  the  Willi- 
mantic  Company  can  spin,  as  has  been  said,  60  on  the  old- 
fashioned  frame  satisfactorily, — and  I  think  their  thread  stands 
pretty  well  in  the  market,  —  it  seems  to  me  we  can  make  a 
thread  good  enough  without  the  differential  motion. 

Mr.  Draper.  One  single  word.  The  Willimantic  people 
spin  on  the  barrel  of  the  bobbin,  that  is  five-eighths  of  an  inch 
in  diameter,  or  more ;  and  we  have  one  that  is  only  a  quarter  of 
an  inch  in  diameter. 

Mr.  Atkinson.    I  did  not  intend  to  say  a  word  ;  but  the 
experience  thus  far  given  has  related  to  medium  yarn,  and  to 
bleached  cotton  or  thread.     Many  years  ago,  in  one  of  the  facto- 
ries of  which  I  was  treasurer,  we  needed  additional  filling  for 
brown  goods,  I  think  No.  22  filling,  —  22  or  26.     We  put  in  the 
common  Saco  Water  Power  Company's  ring-frame,  and  made 
the  filling  upon  that.     The  goods  were  carefully  kept  separate 
for  a  while  until  it  was  determined  that  there  was  no  practical 
difference  in  the  market  value,  and  since  then  they  have  been 
merged  with  the  regular  goods  for  sale  in  the  brown.     I  then 
came  to  the  conclusion,  which  others  seemed  to  be  reaching, 
that  the  mule  was  dying  a  slow  death  for  all  numbers  below 
30's  and  perhaps  40's.     I  am  confirmed  to-day  in  that  conviction 
of  many  years  since.     I  knew  of  another  case  about  that  time 
where  a  contract   had   been   made  for  mules   on  very  coarse 
goods.     A  strike  among  the  mule-spinners  warned  the  treasurer 
to  give  up  the  mules,  and  pay  a  forfeit  on  his  mule  contract. 
He  did  so,  and  substituted  the  common  ring-frame,  and  has  been 
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running  them  ever  since  on  common  filling  for  coarse  export 
goods. 

Mr.  HroGiNS.  Some  eleven  years  ago  I  went  to  the  mill 
where  I  now  am,  and  they  had  eveners  on  the  warp-frames.  I 
examined  them,  and  I  found  that  they  increased  the  evil  they 
were  designed  to  cure.  In  other  words,  the  variation  was  two 
or  three  times  as  much  with  the  eveners  as  without.  I  took 
them  off.  When  the  filling-frame  came  along,  I  secured  one,  and 
found  that  the  evener  not  only  varied  the  twist  but  the  draught ; 
and  the  thread  was  made  coarser,  at  the  same  time  increas- 
ing the  twist ;  and  I  decided  not  to  have  the  evener.  I  started 
the  frame  on  No.  36,  and  afterwards  ran  No.  87.  It  worked 
remarkably  well.  We  placed  the  twist  as  near  the  mules  as 
possible.  We  had  nineteen  and  a  fourth  turns  in  the  No.  36. 
We  added  afterwards  another  frame,  and,  still  later,  another, 
and  so  on.     We  have  had  very  good  success  with  it  indeed. 

Mr.  Greene.  With  a  frame  without  the  evener,  I  under- 
stand the  yarn  is  going  to  be  finest  where  the  greatest  strain 
is.  Would  you  rather  have  it  finest  where  the  greatest  strain 
is,  or  coarsest  where  the  greatest  strain  is  ?  That  is  a  simple 
question. 

A  MB>fBER.  Mr.  Goulding  says  he  sized  the  yarn  when  the 
belt  was  at  the  extreme  point  of  the  cone.  Now,  did  he  size 
the  yarn  at  the  extreme  circumference  on  the  bobbin,  —  on  an 
empty  bobbin  or  a  full  bobbin  ? 

Mr.  Goulding.  We  run  the  bobbin  full  on  both  ends  of  the 
cone. 

[The  President  then  asked  if  any  gentleman  present  had  had 
experience  with  traversing  flyer-boards;  and  Mr.  Birkenhead 
gave  his  experience  in  relation  thereto,  accompanying  his 
remarks  with  blackboard  illustrations,  in  a  manner  intelligible 
to  those  who  saw  as  well  as  heard,  but  in  a  manner  not  to  be 
reported.] 

Mr.  HiGGiNS.  Some  eight  or  nine  years  ago  we  put  in  our 
first  Sawyer  spindle.  There  are  fourteen,  one  hundred  and  sixty- 
spindle,  frames.  We  had  trouble  running  them.  The  traveller 
that  did  not  draw  the  thread  down,  allowed  it  to  kink  before 
the  bobbin  was  full.  Then  we  began  to  experiment.  We  ar- 
ranged the  guide-board  to  traverse,  and  that  cured  the  evil ;  and 
the  frames  ran  well. 

The  President.    Are  you  still  running  them  ? 
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Mr.  Gabsbd.  Mr.  Chairman,  inasmuch  as  this  spinning 
question  and  guide-board  question  has  come  up  now,  is  there 
^^y  gentleman  in  the  room  who  has  had  any  experience  with 
the  old  Dodge  spinning-frame  ?  I  ask,  because  I  want  to  know 
from  him  whether  the  guide-board  of  that  frame  did  not  lift 
with  the  ring-rail? 

Mr.  Dbapbb.     The  patent  shows  that  it  did. 

Mr.  Gabsbd.  Prior  to  that  machine  (the  Dodge  Frame), 
the  Matteawan  Company  made  a  ring  spinning-frame,  with  long 
spindles  similar  to  mule-Spindles,  with  a  wire  drawn  the  length 
of  the  frame,  and  exactly  over  the  centre  of  the  spindles,  and 
about  one  inch  above  them.  There  was  no  other  guide  laterally. 
They  thought  by  this  means  to  make  soft  yarn,  but  it  proved  a 
failure.  No  more  beautiful  machine  in  design  and  workman- 
ship had  been  made  up  to  the  time  of  its  introduction  than  the 
Dodge  Cop-spinner.  It  failed  for  want  of  a  sufficient  diameter 
of  bobbin  to  drive  the  traveller. 

that  is  to  say,  a  No.  20  yarn  contains  about  two  hundred  and  forty  fibres.  If  each 
of  these  fibres  were  in  its  normal  condition,  and  of  the  average  strength  of 
mature  cotton,  the  yarn  would  be  five  times  as  strong  as  it  is.  The  loss  is,  of 
course,  largely  owing  to  the  unequal  tension  upon  the  fibres;  but  probably  the 
greater  part  of  the  loss  of  strength  is  due,  ~ 

1st,  To  the  injury  done  to  tlie  cotton  by  the  saw-gin. 

2d,  To  the  injury  done  in  picking  and  carding. 

3d,  To  the  injury  done  in  the  several  processes  of  drawing  under  heavy  weights 
from  the  railway-head  to  the  spinning-frame  inclusive. 

From  the  theoretical  stand-point,  the  efifect  of  separating  the  fibre  from  the  seed, 
to  which  it  is  often  tenaciously  attached,  by  catching  it  across  the  middle  with 
the  tooth  of  a  saw,  and  doubling  it  up  as  it  passes  through  the  wires,  must  do  a 
great  deal  of  injury.  From  a  similar  stand-point,  the  effect  of  metal  blades  in* 
the  pickers,  revolving  at  a  speed  of  over  half  a  mile  a  minute,  and  striking  the 
fibre  as  it  leaves  the  fee^l-roUs,  must  do  more  or  less  injury.  From  the  same 
stand-point,  the  card  is  not  a  scientific  machine,  however  well  it  may  serve  its 
purpose.  The  fibres  are  straightened,  and  laid  parallel  upon  the  main  cylinder, 
probably  with  little  if  any  injury;  but  the  removal  from  the  main  cylinder  to  the 
doffer  begins  to  upset  and  snarl,  and  the  comb  completes  this  injurious  work  in 
greater  or  less  degree  according  to  the  skill  with  which  the  doffer  and  the  comb 
are  ailjnsted. 

Whoever  invents  a  device  for  removing  cotton  fibres  from  the  main  cylinder 
without  altering  their  direction,  or  parallel  condition,  wiU  enable  the  spinner  to 
dispense  with  a  very  large  portion  of  the  process  of  drawing  and  doubling, 
whether  on  the  drawing-fraiue  or  the  roving-frame.  As  the  strand  now  comes, 
however,  from  the  doffer-comb,  snarled  and  crossed  almost  as  much  as  it  was 
when  it  left  the  saw-gin,  it  is  put  through  the  several  drawing-frames  and  roving- 
frames  under  heavy  weights,  in  order  to  straighten  and  even  it;  and  in  these 
processes  the  fibres  grind  against  each  other,  and  are  abraded,  flattened,  and 
weakened.  The  wonder  is,  that  even  so  much  strength  is  left  after  such  rude 
treatment. 

If  there  is  any  reason  in  these  exceptions  to  ordinary  methods,  it  will  be 
apparent  that  there  is  yet  almost  as  much  room  for  improvement  in  the  seienoe  of 
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Mr.  ATKDBOsr.  I  aaSHai  mat  of  tfce  e&ief  emoses  d  Tirii- 
tioo,  the  TsratioQ  of  tfae  hsndai^  and  tifee  wwit  of  a  positire 
or  eren  tenwHi. 

Mr.  Gasssd.  Whenever  a  member  spins  saccessfiillj  upon 
qoarter-ineh  spindles  with  a  ring'-firanie^  I  am  coming  immedi- 
ately to  see  it,  if  I  can ;  for  the  simple  reason,  it  most  necessa- 
rilj  wind  ap :  the  trareOer  cannot  be  driven.  My  friend  Atkin- 
lon  has  pot  the  matter  clearij  before  too.  The  tendency  mast 
be  in  the  direction  of  ampiidty.  Yon  must  not  complicate 
machinca.  If  yoa  are  goii^  to  be  snccessf ol  cotton  spinners 
and  mann&ctnrerSt  if  the  yam  is  good  enongh,  keep  on,  and 
take  away  from  the  spinning-firanie  some  of  its  complexity  rather 
than  add  to  it.  If  yon  can  make  a  spinning-frame  so  simple 
that  a  child  can  tend  more  spindles^  that  is  a  matter  of  impor- 
tance. 

Mr.  BiRKEXHEAix  Will  Mr.  Garsed  explain  to  the  members, 
in  regard  to  this  question  of  traversing  thread-board,  the  prin- 
ciple on  which  it  works,  both  practically  and  theoretically? 

Mr.  Garsed.  I  have  had  considerable  experience  with  dif- 
ferent ring  spinning-frames;  and  I  have  always  noticed,  that 

cottoD-flpinniDg  in  the  f  otare  as  there  hm^  been  in  the  pasty  eren  aittt  the  cotloi 
has  been  received  in  the  {Hcker-room  of  the  factory. 

It  is  Terv  safe  for  the  theorist  to  saxgeet  these  fanlts;  it  maj  be  nnaafe  for  the 
practical  man  wlio  {;«  engaged  in  the  dailj  operation  of  the  factorj  to  attempt 
exp<;nmeiit^  for  their  remedy;  but  he  will  be  the  true  practi<*al  man,  who,  having 
sati^fiffil  himself  that  the  theory  respectin^^  the  faults  is  ^nroumled  on  the  sufficient 
obnervation  of  facts,  proceeds  to  invent  devices,  aud  apply  them  with  a  view  to 
the  remedy. 

The  fault  does  not  end  at  the  spinninj;-frame;  the  loom  itself  is  subject  to  verr 
grave  exceptions,  and  will  some  time  or  other  be  so  improved  or  so  altered  as  to 
do  away  with  its  present  rough  action  and  rude  clatter. 

In  what  manner  a  positive  aud  even  rotary  motion  is  to  be  substituted  for  the 
vibration  of  the  lathe,  does  not  yet  api)ear;  but  it  is  a  singular  fact  that  there  hAS 
been  no  improvement  in  the  fundamental  principle  of  the  saw-gin,  of  spinning 
by  rollers,  or  the  motion  of  the  lathe  of  the  loom,  since  they  were  first  inventetl 
and  applieil,  — the  two  former  about  one  hundred  years  ago,  and  the  latter  in  pre- 
hiHtoric  times:  yet  all  are  imperfect  in  their  construction,  and  injurious  in  their 
action. 

With  respect  to  the  process  of  pinninR,  the  writer  has  ventured  to  say  that  the 
whole  crop  of  cotton  of  the  Unitetl  States  is  depreciated  one  cent  a  pound  between 
the  field  and  the  factory,  and  that  this  depreciation  is  compassed  by  the  expen- 
diture of  twice  or  three  times  the  amount  of  labor  which  ought  to  be  devotetito 
the  several  processes  to  wliicli  the  cotton  is  subjected.  The  only  criticism  whi«'h 
has  been  made  by  several  persons,  but  especially  hy  an  English  machinist  who 
had  constructed  many  cotton-;jinninj?  establishments  in  Egypt,  of  a  thorougli'y 
adequate  kind,  has  been  that  the  undersi«:jued  ought  to  have  said  two  cent"* 
pound  where  he  did  say  one  cent.  One  cent  a  pound  of  the  cotton  crop  of  the 
United  States  amounts  to  3:10,000,000  a  year.  The  next  question  therefore  is,  Who 
will  occupy  this  field  ? 
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when  the  angle  from  the  roller  to  the  guide- wire  was  too  flat, 
that  is,  when  the  rollers  would  be  too  low  down,  there  was 
bad  spinning,  for  the  reason  that  the  twist  is  not  permitted 
to  run  into  the  bite  of  the  roller.  It  is  stopped,  either  by  the 
fluted  roller,  or  by  the  action  of  the  guide-wire  at  the  less 
angle.  An  angle  of  22  in  one  case  and  45  in  the  other  makes 
all  the  difference  in  spinning,  for  the  reason,  as  I  said  before, 
the  twist  cannot  run  up  in  the  bite  of  the  roller ;  and  therefore 
the  machine  which  has  the  longer  angle  is  the  better  of  the  two. 
We  have  to-day  a  lot  of  spinning-frames,  some  22,  that  spin 
badly  from  that  very  reason. 

Mr.  Gbeene.  I  have  had  a  good  deal  of  expenence  with 
ring-frames,  and  the  worst  frames  I  ever  had  were  where  the 
thread  ran  the  most  directly  from  the  top  of  the  spindle  to  the 
bite  of  the  roller. 

The  President.  I  remember  an  instance  where  spinning- 
frames  were  built  for  another  mill,  and  we  bought  them  as 
they  were.  The  rolls  were  brought  forward  within  an  inch 
and  a  half  of  the  guide-wire.  The  front  roll  was  only  one  and 
a  half  inches  from  a  perpendicular  line  drawn  through  the 
guide-wire.  It  was  a  thing  to  which  I  gave  no  attention  in 
purchasing  the  frames.  We  started  them  up,  and  had  a  great 
deal  of  difficulty  with  them  for  a  few  years.  They  were  a 
source  of  endless  complaint  on  the  part  of  our  overseer,  and  I 
came  to  the  conclusion  I  had  made  a  very  grave  mistake  in 
buying  these  frames  without  due  consideration.  The  fi*ames 
were  built  at  the  Lowell  Machine  Shop,  and  had  the  Sawyer 
spindle  in  them.  I  took  out  the  Sawyer  spindle,  and  put  in  the 
Rabbelh ;  and  in  doing  so  I  changed  the  distance  from  the  top 
of  the  spindle  to  the  guide-wire  materially ;  and  the  result  of 
that  change  was,  when  we  got  travellers  adapted  to  the  work, 
our  men  pronounced  them  the  best  running  frames  we  had  in 
the  mill.  I  think  there  is  a  great  deal  to  be  learned  in  regard  to 
the  proper  adjustment  of  the  parts  one  to  the  other.  Within  a 
year  and  a  half  I  visited  the  Berkley  Mill,  between  Lonsdale 
and  Ashton,  in  Rhode  Island;  and  there  I  found  traversing 
guide-boards  at  work  on  No.  85  yarn,  I  think.  1  also  saw  them 
in  use  on  50*8,  and  I  think  all  the  way  up  to  120's.  I  was 
told  by  the  manager  of  the  mill,  who  had  devised  this  special 
arrangement  of  traversing  guide-board  for  himself,  that  he 
found  very  great  benefit  from  it ;  and  I  was  so  impressed  by 


wlttt  I  unr  and  what  he  told  wm  at  Oat  tnae,  Oal  I  haw  a 
strong  feeling  within  me  thai  this  is  a  matter  of  Tital  impop* 
tancet  and  ia  worth j  the  attrition  of  eTerj  one  engi^ed  in  spit- 
ning  yam,  eapeeiallj  the  qanners  upon  ring^ramea. 

Mr.  GoCTLDniG.  I  suggest  that  the  subject  of  ginning  be 
laid  on  the  table  for  the  f^esent,  and  we  take  up  the  oext  order 
of  business. 

The  Pbesidext.  The  next  order  of  busmess  is  the  presen- 
tation bj  Mr.  Hill  of  his  paper  upon  ^  Methods  of  Traasmittii^ 
Power  l^  Belts,'*  but  Mr.  Hill  {nefers  to  STail  himself  of  the 
intermission  at  noon  to  adjust  his  models  f  3r  exhibition ;  and 
therefore  there  is  no  other  business  before  the  meeting,  I  be- 
lieve, except  the  report  of  the  delegates  to  the  Atlanta  Exposi- 
tion. 

The  Association  then  Toted  to  hear  the  report  of  delegates 
to  the  Atlanta  Exposition ;  and  the  President  called  on  Mr.  At- 
kinson to  say  whether  the  delegates  organized  themselves  with 
a  chairman,  and,  if  not,  then  the  subject  might  be  presented  in 
an  informal  way. 

Mr.  Atkiksok.  I  fear,  sir,  that  part  of  the  work  was  some- 
what overlooked,  there  was  so  much  else  to  be  done.  They 
were  organized  in  a  certain  way,  part  of  the  time  by  volunteer 
chairmen,  and  part  of  the  time  under  the  efficient  lead  of  Mr. 
Gareed  ;  but  I  believe  that  no  action  has  been  taken  for  a  joint 
report.  I  would  therefore  suggest  that  you  call  upon  the  dele- 
gates in  detail,  rather  than  for  a  joint  report.  A  full  report 
could  not  be  made,  and  cannot  be  made  until  another  delegation 
shall  have  visited  Atlanta  and  returned.  It  is  hoped  that  that 
delegation  will  be  appointed  to-day.  I  should  very  much  pre- 
fer that  others  should  precede  myself.  I  have  a  few  matters 
that  I  will  bring  before  you,  but  I  would  very  much  prefer  that 
delegates  whose  views  would  not  be  biassed  by  any  previous 
connection  with  the  Exposition  should  make  their  statement 
before  I  say  any  thing  further.  I  think,  sir,  that  Col.  Barrows 
has  had  — 

Mr.  Harrows.     I  was  not  a  delegate. 

Mr.  Atkinson.  Mr.  Barrows  suggests  that  he  was  not  a 
delrgale,  but  at  the  same  time  he  has  had  a  wider  experience  at 
Atlanta  than  any  of  us  who  have  spent  but  a  little  time  there. 

The  President.  I  suppose  it  would  be  in  order  to  hear 
any  one  who  may  have  information  in  relation  to  what  they  saw 
at  Atlanta  at  the  Exposition.     I  will  call  upon  Mr.  Goulding. 
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Mr.  GouLDmG.  Unfortunately  I  was  in  a  condition  not  to 
be  able  to  go  with  the  committee  to  Atlanta,  and  of  course  I 
have  not  a  word  to  say.  I  know  that  Mr.  Garsed  can  always 
say  something  on  the  subject.  This  subject  seems  to  start  a  lit- 
tle hard,  and  I  would  like  to  see  him  start  it. 

Mr.  Gabsed.  Mr.  Chairman,  I  came  here  to-day  entirely 
unprepared  to  say  any  thing  in  an  official  capacity  as  to  the  At- 
lanta Exposition ;  but,  as  my  friend  Mr.  Goulding  said,  some- 
thing always  can  be  said  upon  such  occasions.  First,  I  desire 
to  say  here  that  no  gentlemen  could  have  received  a  more 
kindly  reception  at  the  hands  of  the  people  of  Atlanta  than 
your  delegation  received,  I  care  not  what  quarter  of  the  globe 
they  went  from.  So  much  for  our  receptiofa.  We  found,  to 
our  surprise,  one  of  the  most  extensive  exhibits,  excepting  the 
Centennial,  that  has  ever  been  shown  in  this  country.  The 
first  was  the  cotton,  in  which  we  are  all  interested  ;  which  we 
found,  growing,  of  every  description  known  on  the  habitable 
globe.  Our  aim  in  going  to  Atlanta  was  to  look  at  the  cotton, 
and  to  its  preparation.  I  took  great  interest  in  going  to  the 
cotton-field,  and  examining  the  different  kinds.  Then,  there 
was  the  cleaning  of  the  cotton,  prior  to  its  ginning.  There  we 
found  some  very  efficient  cheap  machines.  They  seemed  to 
do  the  work  reasonably  well,  but  not  as  well  as  it  ought  to 
be  done.  The  next  was  the  ginning  subject.  I  went  to  At- 
lanta with  a  clear  conviction  in  my  own  mind,  after  a  great 
deal  of  experience  in  cotton-ginning,  in  favor  of  the  roller- 
gin,  because  I  believed  it  would  give  us  straighter  cotton,  — 
cotton  worth  more  money,  and  less  torn  fibres,  than  we  had  by 
the  saw-gin.  I  would  not  like  to  say,  if  the  saw-gin  was  in 
perfect  order,  that  we  should  not  have  a  great  deal  better  cotton 
than  we  have ;  but  the  saw-gin  falls  into  the  hands  of  unme- 
chanical  men,  that  know  nothing  whatever  of  machinery; 
who  hardly  know  why  the  saw-gin  takes  the  cotton  from  the 
seed,  and  is  driven  at  all  kinds  of  speed,  because  no  man  seems 
to  have  thought  it  worth  his  while  to  stamp  upon  the  ginframe 
itself  the  speed  at  which  it  should  run ;  and  so  you  find  it 
running  twenty-five  per  cent  faster  than  it  ought  to  be.  That 
would  not  be  the  case  with  the  roller-gin.  We  watched  it 
through  the  different  operations  day  after  day ;  and  I  would  say 
here,  that  the  planters  seemed  to  evince  very  great  interest  in 
the  matter,  and  often  questioned  us,  either  on  the  subject  of  the 
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gin  itself,  or  cotton-fibre.  They  followed  us  into  the  fields; 
and  I  found  them  desirous,  in  every  instance,  of  getting  in- 
formation. We  suggested,  that,  in  packing  the  cotton,  a 
sample  should  be  taken  from  the  middle  of  the  bale  to  sell  by, 
or  to  fix  the  grade ;  the  planter  to  pat  on  his  name  and  post* 
office  address.  By  this  means,  when  the  cotton  was  opened, 
should  the  manufacturer  desire  to  compliment,  or  suggest 
improvements,  he  could  do  so  direct  to  the  grower,  and  to  the 
benefit  of  both  user  and  planter.  I  think  the  seed  is  sown 
for  a  great  deal  better  ginned  cotton,  and  a  great  deal  better 
packed  cotton,  and  a  great  deal  more  cotton  of  a  better  fibre, 
than  has  been  grown  in  this  country  before.  [Applause.] 
We  showed  them  the  difficulties  we  labor  under  at  the  North ; 
and,  to  my  agreeable  surprise,  I  found  the  men  willing  to 
take  bold  and  help  us  out,  to  the  best  of  their  ability.  We 
found  cotton  growing  there  that  will  rival  the  Egyptian 
cotton,  known  as  the  Ozier  Silk  Cotton,  which  is  very  long, 
very  silky,  and  very  strong.  If  that  cotton  should  be  kept  by 
itself,  I  believe  an  achievement  will  be  brought  about  by  the 
Atlanta  Exposition  which  would  never  have  been  brought  about 
in  twenty  years  under  other  circumstances.  We  found  also 
there  the  packing  of  cotton  by  means  of  the  Dederick  press. 
But  the  difficulty  seems  to  be  the  poverty  of  the  planter.  On 
the  one  hand  is  his  poverty,  and  on  the  other  hand  is  the  utter 
want  of  mechanical  knowledge.  The  cotton  is  handed  over  to 
the  plantation  men,  who  are  without  any  knowledge  whatever  of 
the  machine,  and  knowledge  of  the  causes  that  make  good  or 
bad  cotton.  And  when  we  talked  to  them  about  the  fibre,  and 
packing  cotton  from  the  meadow  and  upland  all  in  the  same 
bale,  and  packing  different  lengths  together,  they  did  not  know 
even  how  to  examine  the  cotton.  One  man  followed  me  around 
there  —  a  gentleman,  sir,  of  education  —  for  three  days  ;  and 
every  time  I  tried  the  length  of  the  staple,  and  he  could  bring  a 
lot  of  planters  together,  he  said,  "  Won't  you  show  us  how  you 
do  that  ?  "  He  pointed  to  my  shirt,  and  said,  "  That  is  what  we 
want,  —  white  cotton."  The  cotton  is  sold  upon  its  merits  as 
to  appearance,  not  upon  its  staple,  not  upon  the  size  of  the  fibre, 
or  its  uniformity  of  length  ;  but  it  is  sold,  graded,  as  you  all 
know  here,  upon  its  appearance,  whether  it  be  white  or  stained, 
—  stained  by  extreme  ginning  upon  the  cotton-seed,  giving  it  a 
yellow  appearance.     I  believe  all  that  is  going  to  be  remedied, 
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and  that  in  a  great  deal  shorter  time  than  we  have  ever  dreamed 
of  in  oar  philosophy.  I  think  it  is  a  revolution  that  will  not  go 
backward.  I  believe  they  will  keep  the  different  kinds  of  cot- 
ton separate,  and  will  have  intelligent  men  pack  it,  and  get  the 
full  value  of  each  class  of  cotton  by  itself. 

Then,  there  is  another  subject  we  may  well  have  the  benefit 
of*  A  great  deal  has  been  said  upon  the  subject  of  Southern 
manufactures,  and  I  am  willing  to  say  here  that  I  have  been 
compelled  to  change  my  views  very  materially  of  the  chance 
of  the  Southern  manufacturer  being  rather  more  of  a  competi- 
tor than  we  are  anxious  to  have.  I  found  several  mills  that 
were  run  with  quite  as  efficient  help  as  any  mill  that  I  know 
of  in  New  England,  where  each  individual  did  as  much  work, 
and  for  less  money,  than  they  do  in  New  England  or  in  Penn- 
sylvania ;  and  it  was  as  well  done.  I  am  now  speaking  proba- 
bly of  the  most  trying  point,  namely,  upon  colored  goods.  I 
found  a  mill  of  fifteen  hundred  or  more  looms  working  entirely 
upon  colored  goods,  where  the  competition  with  us  Northern 
mauufacturers  was  more  than  we  want.  That  is,  they  can  make 
the  goods  quite  as  cheap,  if  not  cheaper  than  we  can,  getting 
the  benefit  of  one  cent  a  pound  on  the  cost  of  transportation 
of  the  cotton  from  the  South  to  New  England,  which  is  about  six 
and  a  half  per  cent  of  the  entire  product.  They  have  that 
advantage,  if  they  sell  their  goods  at  home,  as  this  particular 
mill  did.  They  deliver  them  to  the  railroad  station  as  ordered 
from  the  different  parts  of  the  country  or  by  their  agent  on 
the  road.  Prior  to  this  trip  I  had  not  been  in  that  city  for 
twenty  years.  When  you  look  at  the  water  —  five  thousand 
horse-power  —  falling  over  the  dam  at  Augusta,  not  a  spindle 
tamed  by  it,  all  wasted ;  three  or  four  thousand  horse-power  at 
Columbus  wasted, — you  will  realize  what  facilities  they  have 
for  running  machinery.  The  point  is,  they  have  the  people; 
they  require  less  to  keep  them,  —  they  require  less  fuel,  less 
elothing;  and  they  live  in  miserable  houses.  I  saw  eight 
blocks  of  houses  —  a  pair  of  houses  being  a  block  —  that  cost 
ninety-two  dollars  a  block  to  build  them,  all  told.  [Laughter.] 
It  sounds  odd  to  talk  of  having  houses  built  for  ninety-two 
dollars  a  block. 

Question.    What  place  was  that  ? 

Mr.  Gabsed.    That  is  near  Montgomery,  within  a  mile  and 
a  half.    A  very  excellent  and  I'espectable  house  is  built  in  Chat- 
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tanooga  for  two  hundred  and  twenty  dollars.  That  has  glass 
windows,  but  the  first  ones  I  mentioned  had  no  glass  in  them. 
[Laughter.]  They  had  a  sliding  door  instead  of  a  window: 
therefore  there  is  no  trouble  about  breaking  the  windows. 
They  were  built  upon  six  piers,  eighteen  inches  square;  no  gar- 
ret, no  cellar,  and  only  two  rooms;  but  people  live  in  these 
houses,  and  there  is  the  competition  you  have  to  meet.  With  a 
thousand  cotton-bales  lying  outside  the  fence  of  the  mill  I  spoke 
of,  all  they  have  to  do  is  to  buy  as  many  as  they  want,  and 
simply  roll  them  into  the  mill-yard  a  hundred  feet  away,  with 
all  the  means  of  transportation  at  hand.  If  they  send  the  goods 
to  the  North,  the  cost  of  transportation  must  be  deducted.  I 
might  as  well  say  here  that  this  mill  has  a  dye-house  and  finish- 
ing appliances  that  are  not  excelled  by  any  mill  on  the  Ameri- 
can continent.  They  are  right  up  to  time :  cranes  to  remove 
their  yam  from  one  kier  to  another ;  tracks  to  turn  round ;  one 
man  instead  of  half  a  dozen  men  pulling  them  around ;  vats 
made  of  cast-iron,  and  cemented  thoroughly.  In  other  words,  it 
is  built  up  to  stay  there,  not  to  be  renewed  every  two  or  three 
years.  It  has  the  best  modem  appliances  and  best  modem 
machinery.  A  mill  is  being  built  at  Augusta  known  as  the 
Sibley  Mill,  calculated  for  thirty  thousand  spindles.  They  are 
putting  in  twenty  thousand.  The  horse-power  will  cost  then 
five  dollars  per  annum,  with  no  taxes;  and  that  mill  is  one  hun- 
dred and  eighty  miles  nearer  New  York  than  the  one  I  have 
been  speaking  of.  It  is  from  such  mills  at  such  points  that  we 
may  expect  competition  on  coarse  goods,  and  at  a  very  early 
day. 

But  I  think  there  is  room  enough  after  all.  The  great  thing 
for  us,  and  I  would  call  the  attention  of  every  gentleman  to  it, 
is,  when  he  has  occasion  to  write  South,  to  insist  upon  the  kind 
of  cotton  he  wants,  and  the  improvements  in  cotton,  until  the 
work  we  have  begun  will  be  carried  forward  successfully. 

Question.  Can  you  tell  us  the  cost  per  spindle  of  the  new 
Sibley  Mill  ? 

Mr.  Garsed.     No,  sir,  I  cannot. 

A  Member.  The  new  Sibley  Mill,  if  it  is  managed  as  well, 
and  run  as  it  has  been  since  its  construction,  will  never  be  a 
competitor  with  us.  It  is  a  mill  five  hundred  and  eighty  feet 
in  length,  seventy-eight  feet  wide,  four  stories  high,  and  de- 
signed for  thirty-three  thousand  spindles.     They  purpose  put- 
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tiDg  in  twenty-two  thousand  now.  Mr.  Foster  was  one  of  the 
building  committee,  and  seemed  to  know  the  most  of  anybody 
that  I  could  find;  and  when  I  asked  him  in  relation  to  the 
spindles,  he  said,  that  when  the  twenty-two  thousand  spindles 
were  put  in,  and  the  mill  was  running  with  them,  it  would  use 
up  the  entire  capital  of  $900,000.  Some  of  our  parties  in  Fall 
River  were  told,  that  when  it  was  full,  with  thirty-three  thou- 
sand, it  would  cost  $1,050,000.  The  brick  upon  the  ground, 
they  told  me,  cost  five  dollars  and  a  half  a  thousand.  The 
hard  pine  it  was  built  of  cost  from  twelve  to  fourteen  dollars 
per  thousand.  I  was  told  that  all  the  fancy  work  there  was 
about  it  had  not  cost  five  hundred  dollars;  but  I  was  very  much 
amused  at  the  extravagant  way  in  which  they  had  built  this 
Sibley  Mill,  which  cost  $900,000,  to  operate  twenty-two  thou- 
sand spindles.  We  did  not  go  into  other  Augusta  mills,  our 
time  being  consumed  with  other  mattei-s.  There  was  one  thing 
rather  peculiar,  that  in  Augusta,  as  we  went  up  the  canal, 
there  were  numerous  buoys,  consisting  of  empty  champagne 
bottles,  the  entire  length. 

Mr.  Gabsed.  Was  that  after  you  went  there,  or  before  ? 
[Laughter.] 

Mr.  Atkinson.  I  desire  to  say  a  few  words  to  those  of  you 
who  may  yet  visit  the  Atlanta  Exposition.  I  think  it  will  be 
too  late  for  you  to  see  the  varieties  of  cotton  growing  in  the 
field  even  as  well  as  we  saw  them ;  and  we  did  not  see  them  in 
very  good  condition,  for,  unfortunately,  the  gentleman  in 
charge,  an  official  of  the  State  of  Georgia,  had  not  the  prac- 
tical experience  in  dealing  with  worms  that  might  have  been 
desired ;  and  the  worms  had  swept  over  that  field,  and  had  done 
a  great  deal  of  mischief.  I  learned  in  that  connection  that 
there  is  an  injury  done  by  the  worm  of  which  I  was  not  aware, 
and  of  which  I  think  many  of  you  are  not  aware ;  namely,  that 
a  very  large  proportion  of  the  leaf  which  we  find  in  the  cotton 
is  caused  by  the  worm,  who  bites  off  more  than  he  can  chew, 
destroying  the  edges  of  the  leaf  next  the  eaten  part;  which 
drops  off  and  works  into  the  cotton  ;  making  this  '^  trash,"  which 
is  the  most  difficult  to  remove :  and  therefore  the  treatment  of 
the  worm  question  has  an  impoi-tance  far  beyond  the  mere  ques- 
tion of  quantity. 

Mr.  Gbbenb.  I  would  like  to  ask  if  you  can  explain  why 
almost  always  cotton  that  is  leafy  is  very  good  ? 
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Mr.  AnoKSON.  I  suppose  there  is  onl j  a  genenl  explmnsr 
tion  to  be  giTen  of  that:  that  by  planting  coarse,  rank  cotton 
on  bottom  lands,  the  qoantity  of  cotton  is  greater,  and  cannot 
be  picked  clean.  I  have  no  other  solution  of  the  question.  I 
have  always  observed  that  extra  staple  cotton  came  from  the 
bottoms  where  the  g^wth  was  rank,  and  where  they  had  to 
pick  fast  in  order  to  pick  at  all. 

Mr.  Babrows.  Is  it  not  very  largely  doe  to  the  system  of 
ginning  ? 

Mr.  Atkinson.    I  think  it  may  be,  in  part. 

Mr.  Babrows.  I  think  some  experiments  I  made  proved 
that  very  clearly. 

Mr.  Atkinson.  Col.  Barrows  suggests  that  the  saw-gin,  not 
being  adapted  in  any  way  to  the  long  staple  cotton,  not  only 
injures  the  fibre,  but  carries  a  great  deal  of  dirt  and  leaf  into 
the  cotton,  which  might  be  left  behind  by  the  roller-gin. 

The  first  subject  to  which  I  call  your  attention  may  sound 
strangely  to  you.  You  have  all  heard  of  the  Clement  attach- 
ment. Now,  while  the  Clement  attachment  is  not  to  be  consid- 
ered as  suitable  for  working  any  very  large  amount  of  cotton 
into  a  large  amount  of  yam ;  and  although  it  has  its  place  only 
with  respect  to  small  yarn-mills,  and  especially  to  mills  supply- 
ing the  neighborhood ;  there  are  yet  some  points  in  connection 
witii  the  Clement  attachment  which  it  seemed  to  me  were 
worthy  the  attention  of  every  cotton-spinner  with  a  view  to 
their  application  elsewhere  than  in  that  particular  adjustment 
of  a  cotton-gin  to  a  cotton-card.  The  prime  secret  of  the 
Clement  attachment,  and  of  the  clean  and  good  yarn  which  is 
made  upon  it,  is,  that  the  cotton  itself  is  cleaned  in  the  seed  be- 
fore it  goes  to  the  gin.  Even  good  cotton  is  thus  treated ;  and  I 
am  quite  sure  you  will  be  interested  in  witnessing  the  work  upon 
the  cotton,  which  I  have  here.  [Mr.  Atkinson  exhibited  vari- 
ous samples  of  cotton.]  There  is  the  cotton  in  the  seed  before 
it  has  passed  through  this  simple  little  cleaner,  and  there  is  the 
cotton  in  the  seed  after  it  has  passed  through  the  cleaner.  The 
cleaner  is  a  very  cheap,  simple,  and  effective  machine ;  and  you 
will  observe  that  it  has  not  only  taken  the  dust  and  dirt  out, 
but  it  has  prepared  the  fibre  for  the  gin  in  a  thoroughly  useful 
and  effective  way.  That  cleaned  cotton  is  then  fed  upon  an 
apron  by  weight,  and  carried  to  the  small  saw-gin,  which  is  sub- 
stantially the  attachment.     That  little  gin  works  very  slowly. 
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and  delivers  the  fibre  in  the  very  best  manner,  not  directly  to 
the  cai-d,  but  by  means  of  a  brush  and  an  apparatus  equivalent 
to  that  of  a  slight  combing.  In  the  cleaning  of  the  cotton 
in  the  seed,  and  in  that  method  of  delivering  fibre  from  this 
little  gin  to  the  card,  lies  the  secret  of  the  possibility  of  carding 
one  hundred  pounds  a  day  on  the  Foss  &  Pevey  card,  to  which 
the  Clement  attachment  was  applied.  The  sliver  from  that 
Clement  attachment,  worked  at  that  speed,  I  have  here  in  this 
can  which  our  Mr.  Woodbury  brought  up ;  which,  as  you  see, 
has  a  very  great  amount  of  strength  for  a  strand  that  has  been 
delivered  from  a  card  to  a  single  head  of  drawing,  drawing 
one  into  four.  That  sliver  is  sometimes  worked  from  a  single 
card  through  the  slubber  and  fly-frame,  directly  to  the  spinning- 
frame.  In  a  larger  mill  it  is  carried  by  a  small  railway  to 
a  railway-head,  and  doubled,  and  treated  in  the  ordinary 
method,  but  with  very  little  drawing;  and  from  it  come  these 
substantial,  good,  clean,  and  excellent  yams.  One  sample  of 
the  yarn  I  sent  to  Mr.  Goodwin  at  Indian  Orchard,  to  be  tested 
at  his  establishment.  I  am  sorry  it  has  not  been  returned ;  but 
his  report  was  as  follows :  "  No.  13  yarn ;  very  even,  smooth, 
and  clean ;  twist  per  inch,  twelve ;  average  strength,  ninety- 
three  pounds,"  —  a  fairly  strong  yarn.  I  therefore  advise  those 
who  may  go  there,  to  examine  the  Clement  attachment,  not  with 
reference  to  itself,  but  with  reference  to  what  it  may  suggest. 

Now,  gentlemen,  the  next  point  to  which  your  attention 
should  be  immediately  called,  when  you  are  there,  is  the 
various  machines  —  of  which,  I  think,  my  associates  only  saw 
one — for  cleaning  cotton  in  the  seed,  especially  very  dirty 
and  trashy  cotton.  We  took  most  notice  of  the  Clark  cotton- 
cleaner,  made  at  Atlanta.  Last  year,  when  I  first  addressed  the 
people  of  Atlanta,  the  Clark  cotton-cleaner  was  hardly  known, 
and  its  representatives  had  almost  despaired  of  being  able  to 
introduce  it ;  but  the  large  amount  of  dusty  and  sandy  trashy 
cotton  which  was  left  over  to  the  very  end  of  last  season,  has,  as 
I  have  often  predicted,  taught  the  lesson :  and  to-day  the  makers 
of  the  Clark  cotton-cleaner  cannot  supply  the  demand.  The 
price  of  the  Clark  cleaner  is  seventy-five  dollars.^ 

1  After  the  committee  left,  the  Ralston  cotton-cleaner  was  broaght  to  the  Ex- 
hibltion  from  Texas.  This  macbine  was  fully  described  before  this  Association 
three  or  four  years  since.  It  appears  to  excel  all  others  in  the  conversion  of  what 
has  been  heretofore  worthless  trash  into  an  even  fiprado  of  ordinary  cotton. 
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To  show  you,  gentlemen,  what  can  be  done,  I  will  state  that 

one  of  the  ex-govemors  and  myself  were  challenged  to  pick 

some  cotton  in  a  cotton-field,  where  it  had  been  left  through  the 

season,  to  show  what  it  would  make.     It  had  been  storm-beaten, 

and  had  become  very  dirty.     There  is  some  of  the  cotton  which 

we  picked.     The   colored   gentleman   who   bossed   our  work 

[laughter]  was  asked  whether  he  did  not  think  "  massa  *'  would 

have  whipped  him,  in  the  old  times,  if  he  had  not  picked  better 

than  we  did ;  and  he  reckoned  he  would.     There  is  the  cotton 

which  the  ex-governor  and  myself  picked.     I  then  carried  it  to 

the  Clark  cleaner.     You  will  see  the  cotton  was  in  a  very  bad 

condition  by  the  condition  of  the  seed,  which  is  there.     I  then 

took  it  to  the  Piatt  roller-gin,  and  it  was  ginned  upon  it.     There 

it  is,  ginned.     That  cop  was  spun  on  a  spinning-wheel,  by  one 

of  the  old  spinsters,  who  was  opemting  a  wheel.     Alongside  of 

that  cop,  made  from  the  Atkinson  tnish,  is  this  little  part  of  a 

cop  of  No.  26,  spun  by  the  same  old  lady,  upon  the  same  wheel,* 

given  to  me  by  Major  Barrows,  within  whose  rail  this  work  was 

being  done. 

Now,  I  had  no  opportunity  to  examine  into  the  merits  of  these 
respective  machines.  There  are  several  others,  some  of  which 
form  a  customary  part  of  the  cotton-gins  as  they  are  sold,  and 
are  being  worked  as  a  customary  part  of  the  ginning  of  cotton; 
and  you  will  get  the  benefit  of  them.  It  appeai-s,  that  when  this 
dirty  and  trashy  cotton  began  to  come  back  upon  the  hands  of 
the  growers,  and  to  be  thoroughly  examined,  some  of  them  had 
the  wit  to  weigh  the  dirty  bale  and  weigh  the  clean  bale ;  and 
they  found  that  each  quarter  of  a  cent's  worth  of  dirt  that  they 
left  in  the  bale  cost  them  a  cent  in  the  grade.  They  are  now 
more  anxious  to  clean  their  cotton  than  they  ever  were  before; 
but,  at  the  same  time,  they  allege,  and  I  now  quote  Mr.  J.  B. 
Jones,  one  of  the  most  intelligent,  active-minded,  and  progres- 
sive men  whom  you  can  meet  there,  *'  Massachusetts  has  sold 
us  all  her  shoddy,  and  has  bought  all  our  trash  at  our  highest 
prices.  We  know  better.  We  prefer  to  make  good  cotton; 
but  under  the  condition  under  which  our  cotton  has  been 
brought  together  at  the  corner  stores,  and  merged  together 
in  lots,  without  discrimination,  and  never  sorted  or  classed 
where  it  could  do  us  any  benefit,  it  has  paid  us,  up  to  this  last 
year,  a  great  deal  better  to  make  trash  than  to  pay  attention 
and  labor  to  the   making   of  good   cotton.     This   is   the  first 
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opportunity  that  ever  happened  when  we,  who  know  how  to 
make  good  cotton,  and  would  like  to  furnish  it,  provided  we 
can  be  paid  for  it,  have  been  able  to  meet  the  spinners  face  to 
face,  and  find  out  what  they  want,  and  find  out  how  to  reach 
them.  The  small  growers  have  been  encouraged  by  the  mer- 
chant to  grow  poor  cotton,  because  the  buyers  are  so  ignorant 
of  their  business.  They  say,  ^  An  inch  thick  of  clay  will  bring 
as  much  as  an  unspotted  bale.* "  And  he  added,  ^^  All  this  dirty 
cotton  sells  best  in  Massachusetts.*'  [Laughter.]  That  may 
be  true,  and  it  may  not  be.  Mr.  Jones  of  Burke  County, 
Ga.,  is  to  be  found  in  the  second  story  of  the  main  building. 
He  is  a  seedsman  more  than  a  cotton-grower,  and  his  collection 
of  seeds  will  interest  you  greatly.  Close  by  his  place  is  the 
exhibit  of  Mr.  James  H.  Gorman  of  Talbot  County,  with  two 
hundred  and  sixty-five  articles  from  one  farm.  The  list  in- 
cludes horse-collars  made  of  straw,  brooms  made  by  his  own 
hands,  and  a  variety  of  little  domestic  manufactures ;  but  the 
whole  collection  will  surprise  you  greatly. 

Vour  next  point  of  observation  will  be,  first,  the  great  num- 
ber of  extra  staple  cottons,  the  great  variety  of  improved  cot- 
tons, of  which  you  will  find  evidence.  They  are  brought  there 
by  men  who  never  saw  a  roller-gin.  Col.  Ozier,  the  most  suc- 
cessful man  of  the  number,  whom  I  saw  just  ten  minutes  as  I 
was  leaving  Atlanta,  said  to  me  he  had  never  before  seen  a 
roller-gin,  and  had  no  idea  that  the  roller-gin  could  be  applied 
to  green  seed-cotton.  Here  is  some  of  Col.  Ozier*s  extra  staple 
silk  cotton,  sent  by  himself,  and  ginned  on  a  saw-gin.  You  will 
see  that  it  was  carefully  ginned  and  beautifully  prepared ;  and, 
if  you  will  examine  it  carefully,  I  think  you  will  find  that  every 
third  fibre  was  cut  by  the  saw-gin.  Here  is  the  finest  cotton, 
furnished  by  Mr.  J.  B.  Jones.  This  is  now  known  as  ^'  Jones's 
improved."  There  it  is  from  the  saw-gin,  and  there  it  is  from 
the  roller-gin ;  and  you  can  observe  the  difference  in  those  two 
staples  in  their  appearance.  You  will  observe  that  the  color  of 
the  roller-ginned  cotton  is  not  as  good,  but  that  the  staple  is 
beyond  conception  better.  All  that  difference  in  color  would 
disappear  in  the  process  of  manufacture.  Now,  whether  the 
roller-gin  shall  prove  to  be  capable  of  treating  the  great  com- 
mercial crop  of  green  seed-cotton  for  ordinary  use,  is  a  question 
of  quantities  not  yet  determined  ;  but  that  the  introduction  of 
the  roller-gin  will  enable  the  Southern  growers  of  cotton  to  pro- 
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more  than  eren  with  the  sopptj  of  Ejrpdan  cotton  which  Eng- 
land  enjoys  for  those  parpo^e^,  I  chink  is  foUj  prored,  and 
that  the  eiridence  b  here.    It  »  Terj  nnfortonate  that  the  addi- 
tional eridence  wfa^h  Li  on  the  wav  is  not  here.    The  trial  of 
gins,  wiiich  was  made  as  a  preliminanr  to  the  final  competition 
to  be  held  after  Dee.  6,  did  not  show  comparatiTc  results  in  any 
suitable  way  for  the  singular  incident  which  happened,  provii^ 
all  that  CoL  Barrows  has  said,  and  that  I  hare  obserred,  as  to 
the  inability  of  the  grower  and  planter,  with  his  present  light, 
to  determine  the  Talne  of  his  cotton  in  the  seed,  or  even  after  it 
is  g^ned.     A  request  had  been  made  for  a  uniform  lot  of  seed- 
cotton,  grown  on  the  same  field,  for  this  trial  of  gins.    The  trial 
had  been  completed  on  two  of  the  gins,  and  a  rather  short  and 
inferior  staple  bad  been  the  result.    We  then  came  to  the  third : 
and,  as  Col.  Barrows  and  I  stood  by  it,  we  obsenred  that  the 
cotton  was  coming  out  in  an  entirely  different  form ;  and  on  ex* 
amination  it  was  seen  to  be  worth  two  and  a  half  to  three  cents 
a  pound  more  than  what  bad  l>een  delivered  at  the  two  previous 
trials.     On  examination  it  proved  to  be  an  entirely  different 
variety  of  cotton.    The  advantage  was  not  in  the  gin,  but  in 
the  cotton ;  and  the  men  who  had  brought  that  cotton  for  trisd 
supposed  they  were  delivering  the  same  thing.    Now,  that  is 
what  Is  happening  at  every  neighborhood  gin  throughout  the 
South ;  and  that  Is  one  great  reason  that  there  has  been  up  to 
thuj  time  so  little  encouragement  for  the  grower  to  improve  his 
cotton.     It  is  all  ginned  together;  it  is  all  merged  together;  it 
goes  to  the  corner  grocer  at  so  much  a  pound ;  it  does  not  make 
much  diffierence  to  him  whether  it  is  half  a  cent  more  or  less, 
because  his  profit  has  been  on  his  goods  twenty-five  to  one  hun- 
dred per  cent.     It  then  goes  down   to  the  place  where  it  is 
finally  classed ;  and  there,  if  the  classer  knows  any  thing,  it  is 
classed  according  to  the  value  of  the  short  fibre,  and  not  accord- 
ing to  the  minimum  value  of  the  long  fibre. 

The  PiiESiDKNT.  The  hour  for  the  intermission  has  arrived; 
but  he  fore  recess  I  would  like  to  read  a  letter  which  I  have  re- 
ceived from  the  South,  inviting  this  Association  to  send  dele- 
gates there. 


87 

Ofticb  or  THX  CoTTOK  Fljlktemb*  Ajmociatiov, 
V1CK8BUBO,  M18A.,  Nov.  23,  1881. 

Mr.  Jno.  Eildcrx,  President  New  England  Manufacturers'  Associa' 
tion,  Lowell^  Mass. 

Dear  Sir^  —  Your  body  is  invited  and  requested  to  send  represent- 
atives to  the  cotton  planters'  and  manufacturers'  convention  to  bo 
Jield  in  the  city  of  Atlanta,  Dec.  G. 

We  have  every  reason  to  be  assured  that  this  convention  will  be  one 
of  the  largest  of  an  industrial  character  ever  before  assembled  in 
America,  and,  taken  in  connection  with  the  Exposition,  must  prove  the 
most  important. 

Railroad  fares  have  been  reduced,  on  one  train  only  for  the  occa- 
sion, to  one  cent  per  mile  each  way. 

Inquire  of  your  local  railroad  agents,  who  will  designate  the  train 
you  are  required  to  take. 

Sincerely  yours, 

F.  C.  MOREHEAD,  President. 

Mr.  Pbay.  I  am  authorized  by  the  City  Council  of  the  city 
of  Richmond,  Vti.,  to  extend  an  invitation  to  any  delegation 
which  may  be  appointed  by  the  New  England  Cotton  Manu- 
facturers' Association,  to  visit  Richmond.  I  have  also  received 
a  telegram  this  morning  from  Richmond,  asking  how  many  will 
be  in  the  party,  and  when  they  will  arrive  in  Richmond. 

Mr.  Atkinson.  Before  we  adjourn,  I  would  like  to  complete 
one  statement,  that,  although  this  trial  of  gins  was  thus  inade- 
quate as  to  any  comparison,  I  requested  samples  from  each  gin 
to  be  sent  here :  and  they  are  on  the  way ;  but,  with  the  usual 
slowness  of  communication  between  the  South  and  North,  they 
have  not  yet  arrived.  I  am  very  sorry ;  but  they  will  by  and  by 
be  at  my  office,  where  anybody  can  see  them. 

[Recess  until  two  o'clock  p.m.] 


AFTERNOON  SESSION. 

The  Association  was  called  to  order  at  two  o*clock  by  t*ie 
President. 

Mr.  Atkinson.    I  wish  to  say  to  all  who  have  any  thing  to 
say  in  regard  to  Southern  mannfactnring,  —  beware  of  the 
newspaper  man.     Having  been  first  betrayed  into  a  controyen>y, 
which  I  intended  to  avoid,  by  the  indiscretion  of  a  Southern 
newspaper,  I  have  of  course  been  obliged  to  defend  my  position. 
This  man  said  that  I  had  alleged  that  Southern  manufacturing 
could  not  be  successful.    Such  a  remark  would  of  course  be  an 
extremely  foolish  one.     There  are  several  successful  Southern 
mills,  and  there  will  be  others.     The  point  which  I  make  is 
this :  that  the  undeveloped  resources  of  the  South  are  so  im- 
mense, and  the  capital  which  is  required  for  their  development 
relatively  so  small,  in  ratio  to  the  capital  required  for  cotton 
manufacturing  in  the  large  sense,  that,  whenever  the  skill  and 
intelligence,  especially  the  mechanical  intelligence,  of  the  peo- 
ple are  developed  in  sufficient  measure  to  enable  them  to  estab- 
lish cotton  manufactories,  they  will  by  that  very  process  have 
become  aware  of  so  many  better  opportunities  for  the  use  of 
their  capital,  in  which  we  Northern  men  cannot  join,  that  their 
very  prosperity  will  be  the  reason  why  they  do  not  engage  in 
any  large  measure  in  cotton  manufacturing.     So  long  as  their 
mills  of  a  large  size  are  concentrated  at  particular  points,  like 
unto  the  concentration  which  has  happened  in  New  England 
and  everywhere  else,  they  will  share  the  general  prosperity  of 
cotton  manufacturers  ;  so  long  as  their  small,  scattered  mills  are 
confined  to  supplying  yam  for  given  neighborhoods,  they  will  of 
course  succeed.     My  judgment  is,  that  while  the  large  under- 
takings, comprising  both  spinning  and  weaving,  will  tend  more 
and  more  to  concentration  in  particular  places  and  in  very  large 
establishments,  the  time  is  coming  when  the  cotton  manufac- 
ture will  differentiate  itself  exactly  in  the  manner  which  has 
happened  in  Great  Britain.     The  spinner  will  spin  yarn,  and 
the  manufacturer  will  weave  the  yarn  which  he  buys  from  the 
spinner  in  greater  and  greater  measure.     This  leads  to  the  pos- 
sible success  of  smaller  establishments  than  can  now  be  under- 
taken where  spinning  and   weaving   are   combined.     In   this, 
again,  the  opportunity  of  the  South  to  make  yarn  will  occur ; 
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and  they  can  do  that  with  much  less  capital,  aod  with  much  less 
risk,  than  to  undertake  the  establishment  of  great  mills.  We 
all  know  here  that  no  mill  to  be  operated  by  a  coi-poration 
ought  to  be  of  less  capacity  than  thirty  thousand  spindles,  with 
its  ratable  number  of  looms.  As  I  said  before,  it  would  have 
been  desirable  to  avoid  this  discussion,  —  but  you,  gentlemen, 
who  go  South,  will  find  that  you  cannot  avoid  it.  If  you  try  to 
keep  silent,  you  will  be  forced  into  the  discussion  of  the  ques- 
tion. 

I  have  arrayed  myself  in  a  new  dress,  one  of  the  suits  that 
you  have  heard  of,  made  in  a  day  on  the  machinery  of  the  Wil- 
limantic  Linen  Company,  in  order  that  I  might  be  in  proper 
condition  to  call  upon  Col.  Barrows,  who  is  obliged  to  leave  in 
about  fifteen  minutes,  to  give  his  impressions  of  the  Atlanta 
Exhibition. 

Mr.  Babbows.  As  perhaps  most  of  you  gentlemen  know, 
my  trip  to  Atlanta  was  in  behalf  of  the  Willimantic  Company. 
Our  exhibit  there  was  purely  an  advertising  scheme  And,  as 
the  Willimantic  Company  are  purchasers  only  of  Sea-Island 
cotton,  at  first  I  was  not  so  much  interested  in  the  exhibit  of 
short  cotton  there :  but  soon  I  became  acquainted  with  some 
of  the  cotton-planters ;  and,  as  I  had  never  seen  cotton  grown 
before  making  this  trip  to  the  South,  I  improved  this  acquaint- 
ance for  the  sake  of  getting  some  general  information  in  refer- 
ence to  cotton  and  its  culture. 

After  a  very  short  time,  the  utter  ignorance  of  the  small 
cotton-planter  in  reference  to  the  cotton  staple  led  me  t(f  take  an 
interest  in  the  matter,  and  look  at  the  cotton,  and  the  manner 
of  handling  aud  working  it.  It  was  very  soon  apparent  that 
the  cotton-grower  had  not  the  slightest  idea  of  what  the  cotton 
manufacturer  wanted.  His  object  seemed  to  be  to  get  about 
five  hundred  pounds  of  something  into  a  bale,  and  seU  it  for  as 
much  as  .he  could  get.  The  fact  that  the  cotton-purchaser 
made  only  from  half  to  three-fourths  of  a  cent  diifference  in  the 
cotton  was  no  inducement  to  the  cotton-grower  to  try  and  get 
a  large  crop  of  perfect  cotton.  The  poor,  cheap  trash,  and  the 
poor,  miserable  system  of  ginning,  would  answer  as  well  to  the 
grower,  because  he  could  get  as  much  money  for  his  cotton ; 
and  that  was  what  he  wanted.  My  judgment  in  the  matter  of 
the  growth  of  cotton  is,  that  it  lies  in  the  hands  of  the  cotton- 
purchaser.    If,  in  purchasing  cotton,  he  would  make  a  proper 
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dktioction  between  a  good  article  and  one  that  b  virtaally 
worthless,  the  cotton-grower  wonld  famish  him  with  the  cotton 
that  he  wants,  —  that  he  tries  after,  but  does  not  seem  to  know 
how  to  get.  Now,  as  Mr.  Atkinson  said  this  morning,  when 
the  tests  of  the  gins  were  made,  the  cottons  were  purchased 
from  a  large  dealer,  at  the  rate  of  three  and  a  half  cents  per 
pound  in  the  seed,  and  as  nearly  alike  as  possible.  After  the 
tests  of  one  or  two  gins,  the  difference  in  the  cotton  was  very 
noticeable ;  so  much  so,  as  I  was  expected  to  test  the  cotton 
after  it  came  through  the  gin,  I  said  there  was  a  redarkable 
difference  in  the  cotton  :  and,  upon  drawing  the  staple,  I  called 
the  superintendent,  and  asked  him  if  he  was  sure  the  cotton  was 
the  same.  He  said  it  was.  In  making  a  number  of  examina- 
tions I  was  decidedly  of  the  opinion  that  it  was  different  cotton ; 
that  there  could  not  be  such  a  uniform  difference  in  the  length 
of  the  staple,  made  by  the  gin  itself.  I  questioned  him  again  ; 
and  he  was  very  positive  that  the  cotton  was  all  alike,  —  grown 
on  one  plantation,  from  one  seed.  Finally,  after  talking  the 
thing  over  with  Mr.  Atkinson,  I  sent  for  the  man  who  furnished 
the  cotton.  He  said  he  *^  wouldn't  give  a  damn :  he  got  three 
and  a  half  cents  a  pound  for  it,  and  that  was  all  he  knew."  He 
got  three  and  a  half  cents  for  inch  and  a  half  staple  and  three- 
quarters  inch  staple.  We  took  some  of  this,  and  ginned  it  on  the 
roller-gin  and  on  the  saw-gin,  to  show  the  difference  in  waste 
made  by  the  two  machines.  I  think  there  was  about  ten  per 
cent  more  waste  taken  out  by  the  comb  in  the  saw-ginned  than 
in  the  roller-ginned  cotton. 

There  is  another  thing  that  we  noticed, —  the  great  number 
of  times  that  cotton-growers  have  been  to  our  people,  and  asked 
to  have  the  manner  of  drawing  the  staple  shown  them.  I 
think,  as  a  rule,  it  is  safe  to  say  that  the  cotton-grower 
never  pulls  the  staple.  None  of  them  acted  as  if  they  ever 
pulled  a  staple  before,  and  hardly  knew  what  the  staple  was. 
I  think  Mr.  Garsed  had  one  gentleman  follow  him  round  two 
days,  until  he  thought  he  could  do  as  Mr.  Gai*sed  did;  but  he 
could  not  really  do  it.  He  could  only  go  through  the  motion. 
When  the  machines  were  tested,  —  some  ten  or  twelve  of  them, 
—  there  were  a  number  of  cotton-factors  and  ten  or  fifteen 
cotton-dealers,  as  well  as  these  gentlemen  interested  in  the  gins 
themselves,  around  the  gins ;  and  we  watched  them  very  care- 
fully :  and  not  in  one  single  case  did  one  of  these  cotton-grow- 
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ers,  in  making  up  his  opinion  of  the  value  of  the  gin,  touch  the 
staple  and  draw  it.  I  watched  the  test  very  carefullj',  as  that 
was  the  part  of  the  gin  where  I  was  stationed.  They  never 
pulled  the  staple  at  all ;  and  the  only  w«ay  we  detected  the 
difference  in  the  two  cottons  that  were  being  ginned  was  by  my 
pulling  the  staple.  So  it  seems  to  me  the  greatest  amount  of 
good  will  come  out  of  this  Exhibition,  if  the  cotton  manufactur- 
ers go  down  there  and  tell  these  people  what  they  want.  They 
all  want  to  know.  The  common  expression  is,  "For  God's 
sake,  come  down  here,  and  tell  us  what  you  want !  *'  They  want 
to  get  the  most  out  of  the  cotton,  and  would,  if  they  knew  how 
to  do  it.  They  want  to  know  how  to  grow  it  and  prepare  it, 
how  to  bale  it  and  handle  it.  If  you  go  off  in  the  country,  in  a 
ginnery  where  they  prepare  the  cotton,  the  crudest  and  most 
shiftless  methods  are  adopted.  It  was  suggested  by  some  gen- 
tlemen from  this  Association,  who  were  down  there  before,  that 
it  might  be  well  for  a  company  to  be  started,  —  getting  a  good 
machine  in  the  first  place,  —  to  show  them  how  to  gin  cotton 
intelligently,  and  how  to  intelligently  use  the  machine.  It  is 
safe  to  say  that  not  one  in  a  hundred  of  the  gins,  after  they  are 
properly  built,  are  properly  run.  In  a  large  number  of  cases 
they  have  a  mill  where  there  is  a  mule,  or  old  horse,  or  ox,  or 
steer,  hitched  up  to  a  pole ;  and  he  walks  round  the  windlass. 
For  a  driver,  an  old  negro  wench  sitting  on  the  ground,  when 
she  feels  like  it,  hits  the  animal ;  and  it  starts  up,  and  goes  ten 
paces  perhaps :  then  the  gin  goes  at  proper  speed.  Then,  when 
she  takes  a  chew,  or  a  dip  of  snuff,  the  speed  goes  down.  That 
is  the  way  the  business  is  done. 

Mr.  Atkinson  asked  me  if  I  thought  that  we  paid  expenses 
in  going  down  there.  I  told  him,  that  I  had  learned  enough  of 
what  is  wanted,  of  the  way  cotton  is  grown,  and  the  way  it  is 
handled,  to  pay  for  all  the  trouble.  The  desire  to  grow  the 
long-staple  cotton,  and  the  ability  of  the  land  to  produce  it,  is 
shown  by  these  samples  we  have  brought  here.  This  sample  of 
Ozier  seed  was  raised  on  an  average  of  seven  hundred  pounds  of 
lint  to  an  acre  of  land.  Now,  the  average,  as  I  understand,  is 
less  than  a  bale  to  four  acres.  We  have  a  sample  of  a  cotton- 
plant  in  our  exhibit  at  Atlanta  which  good  judges  estimate,  if 
the  acre  could  produce  over  its  whole  surface  plants  equal  to 
the  one  we  have,  it  would  yield  two  bales  and  a  half  to  the  acre. 
If  it  is  possible  to  grow  that  amount  with  extra  cultivation,  I 
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••^a^ It  .till  i^.nv.i  -oi?  "PTssii*  v*»  3xi:c»  '"liiT  rw-Kirr-fTe  per  cent 
^■^  v.ri:  t*'.tri*  :cc:>'a  piiiis'i  :3.  lie  zbic^iz^,  —  Jones's  im- 
;►?•'- ^*fi  ^n.<^.  :*--a  ▼i.ia  Mr.  Aiizzset's  s^i  is  m^e.  —  and 
;r-' :-^  *crj:^  ^A  \r.  -.-.  \zj^  ''.<^sz,  «"»^-£i:i  lia:  wi*  in  u^e  Rxhibition, 
«^  ^-iiir*^  iry:r.i>tr  »c::^  q-iansij  ca  liie  roLIer-giD,  juid  called 
ir.  tr^  cr^vxr.'fa/^V-rs  :o  pTi:  a  T^lce  oc  ii-  Tbej  classed  the 
f^.^^f-^fj  CiO*v>ri  two  zra*ic:i  c«low  the  saw-gin  cotton ;  and  we 
ca».^/j  in  Mr.  Gars^d.  and  he  pilled  the  staple,  and  classed  the 
roii*:f-^ifi  f'/,iif»x\  aj»  two  grades  above  the  saw-gin  cotton.  That 
u  A  fair  jd#A  of  the  value  of  their  judgment.  I  think  any  of 
you  ^<;ritkm^n  who  lr>ok  at  the  samples  here  will  see  the  differ- 
i',w'A;\  and,  if  you  bought  cotton  in  the  same  manner  as  they 
M'JI  it  down  there,  you  would  give  more  for  the  saw-ginned 
tutWtti  than  you  would  for  the  roller-ginned  cotton.  It  is 
hii^hM^r  and  li^ht^^r.  The  light  strikes  on  the  fibres  in  a 
tMi^nuil  way,  and  UMually  the  cotton  has  the  appearance  of 
bfiin^  whiter;  whereas  you  Uke  the  roller-ginned  cotton,  and 
put  It  through  the  picker,  and  you  cannot  tell  the  difference. 
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Mr.  Atkinson.    Did  you  try  the  relative  strength  of  the 
? 

Mr.  Baxbows.  We  ham  not  got  to  that  yet.  Another 
question  is,  whether  cotton  is  injured  by  compression.  We  pur- 
chase it  now  in  bags.  A  big  darkey  gets  inside  with  an  iron 
pestle,  and  pounds  it  down.  The  bags  are  about  seven  feet  long 
and  two  and  a  half  feet  in  diameter,  and  will  hold  825  to  876 
pounds  of  cotton.  Of  course  our  freight  is  very  high,  —  f  2.50 
for  a  bag  from  Charleston.  The  Dederick  press,  which  was 
ran  for  the  representatives  of  this  Association,  under  charge  of 
Mr.  Dederick,  was  offered  to  try  the  experiment  with  Sea-Island 
cotton,  if  I  would  furnish  the  cotton.  I  did  so  ;  and,  although 
I  have  not  the  report  in  detail,  our  people  say  it  works  just  as 
well  and  makes  as  little  waste  as  any  cotton  we  ever  had. 
The  only  care  to  be  exercised  is,  that  the  cotton  shall  be  taken 
out  of  the  sack,  and  lightly  thrown  upon  the  floor,  and,  as  it 
were,  air-slacked.  The  simple  fact  of  compression  cannot,  in 
my  judgment,  injure  the  fibre.  If  it  did,  we  would  ruin  it  all 
through  our  machinery. 

I  would  like  to  say  one  other  thing,  which  will  be  of  interest 
to  the  Association,  and  that  is,  there  has  been,  a  good  deal 
of  discussion  about  drawing-frames  and  excessive  drawing. 
Every  one  knows  that  the  Willimantic  Company  is  an  illustra- 
tion of  an  immense  number  of  doublings.  When  we  made  this 
suit  of  clothes  the  time  was  rather  limited ;  and  we  put  the  cot- 
ton through  the  Kitson  picker,  and  then  made  it  into  laps,  and 
put  two  laps  into  one,  put  a  lap  into  the  Foss  &  Pevey  card, 
and  run  two  cards  into  a  sliver,  and  set  the  railway-can  up  to  the 
slubber,  single  ;  took  the  slubber-bobbin,  and  put  in  on  the  ring- 
frame,  and  made  the  yarn  ;  so  that  we  had  four  doublings.  I 
have  some  of  the  yarn  here.  I  would  like  to  have  it  looked  at. 
It  is  about  No.  8,  and  we  think  it  is  about  as  good  as  any. 

Mr.  Nathaniel  Hill  of  Jewell,  Mass.,  then  next  addressed 
the  Association  upon  Mbthods  of  transmitting  Power  by 
Belts  when  the  Axes  of  the  Connected  Shafts  are 
not-Parallel.  Mr.  Hill  illustrated  his  remarks  by  continuous 
reference  to  an  elaborate  series  of  working-models  of  pulleys 
furnished  with  paper  belts.  The  report  of  his  address  appears 
with  illustrative  diagrams  at  the  close  of  this  discussion. 

The  Association  then  resumed  the  hearing  reports  from  the 
Atlanta  Exposition,  and  Mr.  Atkinson  said,  — 


Befefmse  kw  bees  wait  to  i  himmibIi  s^fc  hr  Mr.  Dv- 
r::''.t»r.     )Ir.  I>T!r^tit.  ft  «b?<zld  le  bcroe  ia  miiid,  was  m  member 
of  *L^  rV-A.*:  S-rirj-     He  irows  whzi  aa  ohf^rration  island 
l^  Icvz-v*  Lo-y  to  -/..jscrre.     At  mj  rrqaest.  made  to  him  several 
ffi^ri  •-:*.%  azo.  he  zzied  the  cottoa  rn  his  mill  in  Gaston  Couuty, 
>'.C.,  frora  tLe  crimnron  Lale  and  from  the  compressed  bale. 
He  ma/le  three  ^panite  series  of  trials  of  three  series  each,— 
nine  triaU  in  all.     In  each  case  there  waslesss  waste,  and  appa> 
ently  l^etter  yam,  from  the  compressed  bale  than  from  the  com- 
mon  liale,  and  from  the  common  bale  than  from  the  cotton 
tak#rn   directly  from    the   gin.     It   was  a  Tery  startling  con- 
cltJHion  to  me*     He  is  now  arranging  his  small  mill,  in  which 
ihtiTo,  \n  a  great  deal  of  very  excellent  modem  machinery,  in 
wliicli  he  shall  be  able  to  run  20's,  one-half  directly  from  the 
^iri,  and  the  other  half  from  the  compress.     When  we  get  that 
njport,  it  will  be  something  worth  reading.     If  you  reason  upon 
thiM,  it  may  become  apparent  that  compression  in  the  bale  can 
do  no  harm  compared  to  the  compression  which  we  give  the 
(UiiUm  oil  o"r  machines.     Although  the  press  may  be  very  pow- 
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erful,  the  effect  is  diffused ;  while  upon  the  drawing-frame  and 
the  roving-frame  each  fibre,  almost,  is  subjected  to  compression 
between  the  rolls  of  a  most  injurious  character. 

You  will  find  the  utmost  interest  in  Atlanta  in  inspecting  the 
various  machines  for  cleaning  cotton-seed.  Hullers  are  now 
being  bought  at  Atlanta  so  fast  that  the  makers  will  have  diffi- 
culty in  supplying  their  orders.  The  information  that  is  being 
gained  there  can  haixlly  be  conceived  at  the  present  time. 

The  next  point  to  which  you  must  give  your  attention  will  be 
the  crops  of  the  small  farmers.  I  have  spoken  of  their  intelli- 
gence. You  have  heard  in  the  papers  of  Major  Jones  of  Troup 
County,  Ga.  Major  Jones  followed  the  plantation  system  with 
sixteen  mules,  until  he  got  seven  thousand  dollars  in  debt.  He 
then  changed  his  system,  discharged  his  permanent  hands,  came 
down  to  two  horses,  and  cultivates  fifty  acres  or  a  little  more  of 
land.  He  calls  liis  farm  "  Farm  Independence."  The  reasons 
why  he  should  do  so  are  in  this  report  which  I  herewith  submit. 
He  has  paid  his  debt,  and  is  now  forehanded. 

HoGANSYiLLE,  Troup  Countt,  Ga.,  Nov.  23,  1881. 

Edward  Atkinson,  Esq.,  Boston^  3Ia8a, 

Dear  Sir,  — As  I  promised  yon,  please  find  enclosed  statement  of 
my  crop,  expenses,  etc.,  for  1880.  I  neglected  to  add  to  the  sheet 
of  expenses  the  cost  of  bagging  and  ties,  which  was  $1.20  per  bale, 
or  $33.60. 

In  a  few  days  I  will  forward  you  a  statement  of  this  crop  (1881) 
OS  soon  as  I  get  through  marketing  my  cotton. 

Yon  will  sec  also  that  I  state  on  sheet  of  income  of  crop  that  I 
ased  650  bushels  of  cotton-seed  as  manure :  I  exchanged  them,  in 
other  words,  for  the  common  variety  of  seed  at  one  ( 1 )  bushel  for 
from  three  (3)  to  five  (5),  but  used  only  050  bushels  on  the  crop  of 
1880. 

I  have  done  the  best  I  could,  and  hope  you  will  be  pleased. 

Your  humble  servant, 

JAS.   F.  JONES. 

CROP  OF  1880. 

Based  on  21  acres  in  cotton. 
12     ♦*      **  corn. 
10    *»      **  wheat. 
14     ••      *'  oats. 
1    **     **  sweet  potatoes, 
i  ••     *♦  rice. 


\^:f  :5^^,  V       i_.^     -^^.^ 


iooh  as  oabbftge,  tomatoes,  IiMsh  potatosi,  totidiw,  bsattii  pmm^mS 
all  other  garden  prodacts  nsQaOljr  growii  in  this  sisbtlon. 

In  Jannary  and  Febniaiy,  duriiq;  sodi  weatheir  and  at  mdklbim 
as  ploughing  coold  not  be  done  fkee  from  freesii^f  or  wet,  wm  out 
pat  forty  oord  of  wood.    Omr  oompost  heap  waa  pmpwnd  also  fai 
times  and  during  rainy  weathsTt  tt  it  was  aU  oiKler  ahidti^. 

Oor  wheat  being  sown,  omr  Urst  wcMrk  on  the  Ihrm  waa  to  sow  oats: 
we  liad  been  three  days  seeding  wheat,  and  now  required  abont  Ite 
same  time  to  pot  in  our  oats.  Oor  ootton-land,  in  oonnairtloii  witii  foor 
acres  of  oom-Iand,  also  olhar  preparationa  as  were  neeeaaaiy  for  gsf^ 
den,  sweet-potato  patoh,  etc«,  were  all  iiaished  np  in  good  time, 
plapting  the  four  (4)  acr^  of  oom  last  of  March,  and  cotton  last  of 
April;  our  manures  havbig  all  been  applied  with  diatribotor,  and 
planter  used  in  planting  seeds.  The  remaining  com  planted  in  Jone 
after  oats,  fVom  same  land}  had  been  harvesled  (oom  all  on  bottom 
or  branch  land). 

By  the  time  our  small  grain  was  ready  for  the  scythe,  oor  four  screi 
in  com  had  been  ploughed  twioe  and  hoed  out ;  our  cotton  ploiq;hed 
twice  and  hoed  out  nicely  and  dear  of  weeds ;  in  accomplishing  which, 
I  used  the  $17  of  extra  labor,  so  as  to  be  ready  for  my  wheat  and  oat 
crop  when  it  was  ready  to  harvest. 

Now,  to  get  through  with  hmrvesttag  in  Ume  to  gel  bade  to  my  eon 
and  cotton  before  it  would  suffer  for  Work,  I  employed  «rtra  labor: 
three  cradlers  and  three  binders  finished  the  wheat  and  oats  in  a  little 
less  than  two  and  one-half  days,  at  $1.50  a  cradle,  they  Airnishing 
their  own  binders.  The  wheat  cost  ^,  and  the  oats  i^,  for  threshing. 
(1  own  an  interest  in  a  fleld-thresber,  and  did  not  pay  toll.) 

For  this  work  I  had  three  (3)  extra  hands  at  75  cents  per  dtji 
and  in  one  day  threshed  out  and  housed  all  my  grain,  and  penned  tbe 
straw ;  then,  up  to  saving  roj'  fodder  and  picking  cotton,  no  extn 
labor  was  used ;  and,  after  finishing  up  the  crop,  set  about  repairing 
about  my  premises,  such  as  renovating  gates,  moving  rock  for  fencing 
purpose,  clearing  off  ditches,  etc.,  which  time  lasted  about  one  month, 
from  the  15th  of  July  to  the  15th  of  August;  in  the  mean  time 
finishing  up  the  cultivation  of  our  late  corn  planted  after  oats. 

We  commenced  to  pick  cotton  last  of  August ;  and,  in  order  to 
gather  it  and  our  fodder,  corn,  pease,  etc.,  as  it  ripened,  employed 
extra  labor  to  pick  half  tbe  cotton,  —  fourteen  (14)  bales  at  |7  per 
bale,  —  when  we  ascertained,  at  the  conclusion  of  our  year's  labor, 
that  the  results  were  as  follows :  — 
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28  bales  cotton,  average  weight  518  poandu,  at  10  cents  .  91*448  00 

800  buahels  corn  at  91.00  per  bushel 800  00 

190  boshels  wheat  at  91.25 287  50 

600  boshels  oats  at  91  00 500  00 

80  boshels  sweet  potatoes 25  00 

16  bashels  rough  rice  at  92  00 82  00 

8,500  pounds  fodder  at  91.00  per  hundred 85  00 

8,000  pounds  swamp-hay  at  91  00  per  hundred     ....  80  00 

12  bushels  corn,  field-pease,  at  91.50 18  00 

Wheat,  oat-straw,  and  shucks,  worth 50  00 

40  cord  wood  at  91  50  per  cord     .......  60  00 

850  bushels  cotton-seed,  and  from  their  extra  quality  I  sold  200 

bushels  for 600  00 

The  remaining  650  bushels  I  used  as  manure  and  to  plant,  20 

cents  per  bushel 180  00 

We  fattened  and  sold  five  (5)  beeves  of  our  own  raising,  1  and 

2  years  old,  for 40  00 

We  raised,  fattened,  and  killed  nine  (9)  pork-hogs  at  7  cents  per 

pound 125  00 

93,680  50 

Expenses  as  Laborers. 

Willie  Jones,  16  years  old,  board  and 975  00 

Hugh  Jones,  12  years  old,  board  and 40  00 

Gordon  Jones,  0  years  old,  board  and 40  00 

Extra  labor  in  cultivating 17  00 

Seed-wheat,  10  bushels,  worth 12  00 

Harvesting  wheat,  oats,  and  threshing,  extra  labor      •        •        •  18  50 

Seed-oats,  80  bushels 30  00 

Rails  made  and  put  up,  2,000  at  50  cents  per  hundred         •  10  00 

800  feet  lumber  used  on  farm 3  00 

Nails,  25  pounds 75 

Blacksmithing,  iron,  etc 15  00 

Picking  cotton,  extra  labor 08  00 

One  and  a  half  (l^)  tons  of  guano 00  00 

Cotton-seed  used  as  manure 63  00 

250  bushels  com  consumed 250  00 

1,000  pounds  fodder 10  00 

70  bashels  oats 70  00 

60  bushels  wheat,  as  bread 75  00 

1,200  pounds  pork 84  00 

Bagging  and  ties  for  cotton 33  60 

91,029  85 

K.B.  —  Ground-pease,  chufas,  turnips,  Irish  potatoes,  and  garden  vegeta- 
bles not  marketable  here  at  a  fair  valuation;  no  value  can  be  estimated  cor- 
rectly. 

K.B.  —  Not  having  room  on  sheet  containing  results  of  crops,  I  here 
state  that  we  raised  one  fine  colt  also  that  year. 
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A  Uttnpmej  will  IwohMffiBd  bolifMn  tho  pirifS6  sft  iridch  cottoi' 
Mcd  it  credited  ia  iht  crop  ud  duu^ged  in  the  oost. 

Tkis  arises  from  the  feet  that  Uajor  Jones  caltivatos  an  extim  ■(»• 
pie,  of  vhidi  be  sells  the  seed,  and  bays  comnion  eecd  for  manore. 

I  may  claim  some  satiaCietion  In  this  matter,  as  Hi^  Jones  hM 
since  written  me  that  he  adopted  his  present  methods  in  consequeses 
of  reading  mj  first  pamphlet  npon  cotton, — a  copy  of  which  Mi  into 
his  hands  a  few  years  since. 

Nov,  gentlemen,  that  is  in  a  oonntj  in  irhich  the  avenge 
crop  is  not  over  a  third  of  a  bale  to  the  acre,  in  a  good  cli- 
mate, and  where  the  water  is  good.  There  are  fifltj-eight  thoa- 
sand  square  miles  in  the  State  of  Geoi^ ;  and  seven  thoosssd 
square  miles,  as  well  cultivated  as  Major  Jones's  farm,  and  u 
productive  as  his,  would  produce  the  entire  cotton  crop  of  the 
United  States.  The  small  farmer  is  ahead.  It  was  iiiteresliDg 
to  notice  the  observations  of  intelligent  planters  from  the  Ui*- 
sissippi  Valley  who  were  there.  They  see  that  that  is  the  com- 
petition they  must  meet,  and  that  thej  must  prepare  their 
cotton  to  meet  it  They  are  in  a  wholesome  state  of  mind  to 
be  taught  how  to  do  this,  in  order  to  retain  their  hold  on  the 
crop. 

In  this  connection  it  may  be  said  that  it  was  interesting,  for 
one  who  was  bred  in  the  bone  an  abolitionist,  to  sit  down  over 
the  lunch-table  with  the  grandson  of  John  C.  Calhoun  to  com- 
pare notes  about  the  ante-war  period;  to  talk  of  that  period 
as  if  there  had  been  no  animosity,  no  slavery,  and  no  war ;  to 
have  the  grandson  of  John  C.  Calhoun  say,  that  "if  his  grand- 
father had  known  as  much  about  the  negro  as  we  know,  and  could 
have  bad  the  same  confidence  in  his  ability  to  sustain  himself, 
and  to  place  himself  in  a  condition  of  comfort,  which  we  have, 
there  would  neither  have  been  slavery  nor  war."  [Applause.] 
The  response  which  is  made  to  the  strongest  remark  you  can 
indulge  in  concerning  slavery  is  very  striking,  —  they  respect 
you  the  more. 

You  will  do  well  to  observe  the  small  rice-mills.  An  indefinite 
rice  crop  can  be  raised  by  the  farmers  the  moment  a  machine  is 
introduced  that  will  properly  clean  the  rough  rice,  and  which 
will  cost  not  to  exceed  one  hundred  dollars.  The  Carolina  rice 
is  nothing  but  a  luxury;  but  upland  rice,  properly  prepared,  is 
a  nutritious  food. 

There  is  a  little  apparatus  outside  which  the  turpentine  men 
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say  will  entirely  revolutionize  the  making  of  naval  stores.  In- 
stead of  getting  the  tui'pentine  directly  from  the  tree,  they  put 
the  cord-wood  right  into  the  still,  and  bring  out  the  tar  and 
pyroligneous  acid,  and  convert  it  entirely ;  so  the  original  meth- 
ods will  be  done  away  with.  In  fact,  there  is  the  beginning  of 
more  changes  in  that  Exposition  than  ever  happened  in  respect 
to  any  other  exhibition  in  the  world,  because  the  opportunity 
for  change  is  so  vast  and  so  great.  If  you  choose  to  go  up 
among  the  mountains,  among  the  homespunners,  you  can 
study  the  whole  history  of  any  of  the  mechanic  arts  for  the  last 
century  and  a  half  in  a  week's  journey.  You  can  begin  at  the 
beginning  of  almost  every  art,  and  trace  it  down  as  you  come 
out  from  those  mountains,  among  a  people  who  have  never  seen 
a  wheeled  vehicle.  If  you  choose  to  go  so  far,  you  can  trace 
every  one  of  the  arts,  down  to  the  present  day,  in  a  seven  days' 
journey.  I  will  only  repeat  one  suggestive  remark  which  was 
made  to  me  by  Col.  Killibrew  of  Tennessee,  when,  looking  over 
the  marvellous  collection  of  ores,  minerals,  and  timber,  I  sug- 
gested that  there  will  be  ten  customers  to  the  North  for  one 
competitor.  Col.  Killibrew  said,  ^^  Yes,  Mr.  Atkinson ;  but 
make  one  statement  to  your  friends  in  the  North,  that  there 
are  two  classes  of  persons  we  will  not  permit  to  come  into  this 
country  and  develop  these  resources."  I  did  not  know  exactly 
what  was  coming,  and  I  asked  him  to  define  the  two  classes  ; 
and  he  said,  ^^  Mormons  and  secessionists.*'  [Laughter  and 
applause.]  They  have  had  some  trouble  with  the  Mormons 
lately,  and  have  had  to  make  that  classification. 

I  now  move  the  following  vote,  sir:  Voted,  that  Messrs. 
John  Kilburn,  B.  F.  Nourse,  W.  E.  Barrows,  George  W.  Weeks, 
John  Scott,  with  such  other  members  of  this  Association  as  they 
may  join  with  themselves,  constitute  a  committee  to  attend  the 
Atlanta  Cotton  Exposition  Dec.  6,  to  co-operate  with  the  Na- 
tional Cotton  Planters'  Association  in  promoting  the  general 
interests  of  the  cotton-growers  and  cotton-spinners  of  the  coun- 
try. Also,  that  this  committee  secure  the  attendance  at  said 
meeting  of  as  many  other  persons  who  are  interested  in  the 
manufacture  of  cotton  as  may  be  possible,  whether  members  of 
this  Association  or  not. 

The  motion  was  seconded  by  Mr.  Draper. 

Mr.  Atkinson.  I  trust  that  out  of  that  joint  meeting  will 
come  some  action  in  respect  to  another  suggestion  that  I  made 
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to  grow  out  of  these  things, — something  definite.  I  wish 
there  might  be  a  committee  of  this  Association  who  should 
make  a  few  simple  rules  that  they  all  agree  to,  that  should  be 
printed  in  black  and  white,  and  scattered  like  the  leaves  of  the 
forest,  if  you  please,  among  these  people,  stating  just  what  you 
want  on  the  part  of  the  cotton-planters.  You  could  adopt  such 
rules  as  this :  ^^  Be  sure  you  do  not  mix  long-staple  cotton  with 
short ; "  and  a  few  other  simple  rules.  If  you  should  spread  them 
there,  it  would  be  a  capital  thing,  in  my  judgment. 

Mr.  Gabbed.  It  will  all  follow,  if  the  gentlemen  go  to  At- 
lanta and  meet  the  planters.  I  have  no  doubt  these  things  will 
come  out  as  you  expect  them  to. 

Mr.  Granville  Nicholson  of  71  John  Street,  New  York,  was 
granted  the  floor  for  the  purpose  of  calling  attention  to  his  steel- 
wire  cotton-ties ;  and  he  said,  — 

Cotton-ties  are  now  made  of  iron  hoops,  and  their  weight  on 
each  bale  is  about  ten  pounds,  which  amounts  to  81,500  tons  on 
the  cotton  crop  of  last  year.     Now  a  steel- wire  tie  is  made ;  and 
the  weight  of  those  ties  would  have  been  only  12,875  tons,  a 
saving  of  19,125  tons.    The  exporter  and  consumer  of  cotton 
buys  those  ties,  and  pays  for  them  as  cotton,  at  ten  or  eleven 
cents  a  pound.    The  saving  would  have  been,  if  wire  ties  were 
used,  about  $4,000,000  on  the  crop  of  last  year.    It  is  a  question 
for  the  manufacturers  of  cotton  of  New  England  whether  this 
tie,  or  any  other  tie  that  can  weigh  eleven  ounces,  should  be 
used.     It  is  just  as  strong,  perhaps  stronger,  and  is  as  cheap, 
weighing  only  one-third  as  much,  as  the  iron  hoops.     It  is  a 
very  important  question  for  those  who  are  buying  cotton  and 
paying  ten  cents  a  pound  for  iron,  when  you  can  use  a  tie  that 
only  weighs  one-third  as  much.     I  am   speaking   now  of  any 
light  tie.    This  is  the  one  I  manufacture.    If  the  cotton  ex- 
changes or  cotton  manufacturers  of  the  country  should  say  to 
the  planter  that  he  must  not  use  a  tie  that  weighs  substantially 
over  twelve  ounces  instead  of  one  which  weighs  a  pound  and 
twelve  ounces,  a  great  saving  could  be  made.    My  tie  weighs 
eleven  ounces,  and  is  made  of  No.  9  Bessamer  steel  wire,  and 
can  be  re-used,  and  for  baling  other  things. 

Mr.  GouLDiNQ.  I  rise,  Mr.  Chairman,  to  move  that  this 
Association  tender  a  vote  of  thanks  to  Mr.  Hill  for  his  address 
ctnd  explanation  of  his  models. 

The  motion  was  seconded  and  adopted. 
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.-.  iir::«Vi  with  manufacturing 

iT^    xuni  10  learn  everything 

:,i^  ^  i,:^:.r.^.  or   any  thing  that  they 

::   ..if   r  =  Tr  .vr.Te::>.  so  to  speak.     They 

j.M.i  r;T-,  ill  :hey  are  talking  about 

.  :;  r:r.:fr:V'er  what  I  say,  that 


■  J  - 


--:    ^  •.  .  •  :  :    ..:.•:.;   \  ■  ..".  :-::   of  articles  in  the 

ir  ■  >;.    -'.  ^:     .    .   .: :    :.:    ^.  ■;::.,  r  of  Georgia  and  our 

::.:_.:    ?',       .«.,x     >v  -.    :    ;    :  i.-^.-Tz    c:    wearing   suits  of 

.1. ::  7 -..:-,  :  ,  ^  . .  ..:  :•.  ..  . . ::. ::  w';.:,h  they  had  picked 
"^'.LiZ-::  .  ^  ":■' .  1  .  :•=  .....::.•.:".'•:: uiaoturer  for  several 
7ri>,  -^i  >.ri:.  :  '.  1:  :  ..i  ,>  :.  k::.  a-  >.: w  :his  could  be  done; 
i^  ::  :::._>:  :  :,-».-:..;.  ^;  :".  -'.'.^>.  r.:;»:v  .vdiVrein  processes  to  be 
"a-.Tfi  :i  :.:.  -  :. :  :..-:  ,'.:..  :.  V-;  v . '.  rrd.  out.  and  made  up, 
&:. l-^.rz  :r.  .-.  ir . -. i : . : v.  .:.  : .. -.  ;  v -: :■.:•.  c-  Now.  if  all  this  is  true, 
iherr  i<  ve:  ..:.>:.:- r.il'.-,  :;r  .:>  :;  '.-:,.!:■.  in  ^ccal^i  to  taking  cot- 
to:,   ai-i  1  u:::i^  i:  ::.:.    :'..:...     1  >h, :;'..;  like  to  hear  from  Mr. 

k&.>.^...   I.  r .   ....r  >^^    r...  .A^w  ..■.  ^>C.  I 

Mr.  AtkinS'.'N.  Tiere  .irt  :wj  r  three  liitle  inaccuracies  in 
the  sutemen:  ih^:  has  been  inside  about  these  suits  of  clothes. 
I  will  go  back  a  little  in  my  statement.  The  suits  which  were 
made  for  the  governors  before  I  got  there  were  made  in  this 
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way :  The  cotton  was  gathered  early  in  the  morning  for  the 
filling.  The  warp  is  in  the  loom,  the  same  as  a  satinet  warp. 
The  warp  is  not  made  at  the  same  time.  The  warp  being  in 
the  loom,  the  cotton  was  gathered  in  the  early  morning,  dried 
off  sufficiently  to  be  ginned  on  the  roller-gin  by  eight  o'clock, 
spun  upon  the  small  spinning-frame,  with  four  doublings,  as 
has  been  stated  by  Col.  Barrows,  woven  upon  a  Crompton 
loom,  and,  I  think,  by  twelve  o'clock  the  goods  went  to  the 
dye-works  of  Mr.  Thomas,  outside,  where  they  were  dyed,  and 
were  brought  back  by  two  or  three  o'clock  in  the  afternoon, 
the  measure  having  been  taken  by  Mr.  Goss,  the  tailor,  during 
the  morning.  The  cloth  was  then  cut,  and  the  sewing  done 
upon  the  Wheeler  &  Wilson  sewing-machine.  The  garments 
were  ready  for  wear  by  half-past  six  o'clock  in  the  evening. 
The  only  difference  in  respect  to  my  own  suit  is  this,  that,  on 
the  morning  on  which  Mr.  Garsed  and  myself  and  one  of  the 
governors  were  to  have  gone  out  in  the  field,  it  was  raining  so 
hard  that  we  could  not  have  picked  the  cotton  ;  and  therefore  a 
portion  of  the  previous  lot  was  used  for  this  coat  and  vest  which 
I  have  on.  This  suit,  which  was  made  in  that  way,  from  the 
ginned  cotton  gathered  on  a  previous  day,  early  in  the  morning, 
starting  at  eight  o'clock  on  the  gin,  was  sent  to  Mr.  Kimball's 
house  at  half-past  six  in  the  evening.  I  changed  my  dress,  and 
walked  over  to  the  house  occupied  by  Col.  Barrows,  and  made  a 
call  upon  him,  with  it  on  my  back.  It  will  be  obvious,  however, 
to  you,  that,  if  he  chose  to  put  the  number  of  hands  to  do  the 
work,  and  had  a  warper  there,  he  could  put  a  double  and  twist 
warp,  which  would  not  require  another  sizing,  into  that  loom, 
and  make  a  jean,  with  a  warp  and  filling  like  this,  in  a  day ; 
and,  if  you  stump  him  to  do  it,  I  am  not  sure  he  would  not  do 
it :  but  the  warp  is  not  made  on  the  same  day,  —  the  rest  is  all 
made  on  the  same  day. 

Mr.  Atkinson  alluded  to  the  growing  importance  of  the  smal 
farmers  of  the  South,  by  means  of  whose  industry  and  inte  J  J: 
gence  the  cost  of  raising  cotton  is  being  reduced,  and  said, 
that  while  no  improvements  can  be  made  in  removing  cotton 
across  the  ocean,  science  having  exhausted  all  its  resources  in 
this  direction,  they  were  also  exhausting  science  in  getting 
freight  brought  from  the  South  to  the  North ;  but  we  are 
getting  every  year  into  a  better  and  better  ])osition  for  its 
working  up :    and  if  my  principle  is  rightly  stated,  that  the 


plaise  where  the  wags  ae  Ae  Tifghfag  » t&s  place  where  the 
gvyyiii  are  made  the  cfaeapeac*  chGi  jna  osve  irrifl  aiongh  before 

70a  tor  the  rest  of  joar  Ii7e&. 

Mr*  SvTTH.  I  witzieaaed  che  op^aciaiis  of  die  Dedezkk 
<Mttoa-pres&  while  I  was  dowiL  as  Atlanta ;  and  I  should 
like  to  offer  this  resGlutioa. — 

kmdwitd^  Tlut  the  attentiaiL  of  tiie  CommztfiBB  be  caCiBii  oo  t&e  neriti  of 
^  IMmek  pnsei,  and  that  tfaey  r^ort  m  tiis  ^*r '*'■**■'"'  dM  resoZfei  of 
th«ir  iamistifptioo. 

The  reaolation  waa  adopted. 
The  meeting  then  adjoomed. 
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You  have,  sometimes,  occasion  to  connect  shafts  which  are  not 
parallel,  by  means  of  a  belt.  When  there  is  considerable  diflV-rencc 
of  height,  and  little  power  to  be  transmitted,  you  make  use  of  a  belt 
without  guides,  with  the  pulleys  so  placed  that  the  belt  will  keep  on 
the  pullej's  when  running  in  one  direction,  as  in  this  moilel  (Fig.  4), 
where  the  belt  remains  on  the  pulleys  at  whatever  angle  I  turn  this 
npper  pullej' ;  the  belt  drawing  on  to  each  pulley  from  a  point  in  the 
plane  of  that  pulley. 

But  there  is  alwa3's  a  side  or  tearing  strain  on  both  the  tight  and 
slack  sides  of  the  belt,  at  the  points  where  it  leaves  the  pulleys  (A, 
A',  Fig.  4)  ;  and,  if  the  motion  is  reversed,  the  belt  at  once  *'  runs 
off,"  as  it  no  longer  draws  from  a  point  in  the  plane  of  the  pulley. 
When  a  heavj'  power  is  to  be  transmitted,  this  tearing  strain  is  objec- 
tionable ;  and  you  then  resort  to  the  device  of  arranging  the  pullo3'8 
BO  that  the  belt  shall  draw  with  an  even  strain  on  both  edges,  from  the 
driven-pulley  to  the  driver  on  the  tight  side,  leading  the  belt  back 
to  the  driven-pulley  bj'  means  of  guide-pulle3's  more  or  less  perfectly 
arranged.  Here  (Fig.  10)  is  a  model  of  an  arrangement  that  has 
been  in  use  many  years,  I  have  been  told,  at  the  arsenal  at  Spring- 
field and  at  other  places.  A  pulley  on  each  shaft,  F,  F',  may  bo 
taken  for  the  working-pulleys,  the  two  others  being  guides.  Of 
course,  it  would  not  be  advisable  to  have  the  guides,  turning,  as  they 
do,  in  a  reverse  direction,  run  on  the  shafts  of  the  working-puUej's ; 
but  the}'  may  be  placed  in  the  line  of  their  present  places,  cither  be- 
yond, or  between  the  shafts.     This  arrangement  is  somewhat  cumber 
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When  the  shafts  to  be  connected  are  at  nearly  the  same  height, 
we  mnst  always  use  a  gaide  on  the  tight  side  of  the  belt.  This 
arrangement  (Fig.  11,  which  is  the  same  model  as  Fig.  10,  opened 
out)  shows  the  ordinary  overhead  quarter-turn  belt,  arranged  for 
working-pulleys  of  same  size,  and  at  the  same  height.  In  this  case 
the  guides  may  be  placed  on  a  vertical  shaft,  and  the  belt  will  mn 
in  either  direction  perfectly.  The  guides  cannot,  however,  be  used 
as  tighteners,  and  the  position  is  not  a  desirable  one  in  which  to  mn 
a  very  heavy  belt.  For  all  other  cases  than  that  pf  equal  speed  and 
equal  height. of  shafts,  the  position  of  the  guides,  to  admit  of  perfect 
running,  must  be  determined  by  means  of  the  cord,  or  by  drawings, 
as  explained. 

The  arrangement  now  shown  (Fig.  12)  is  copied  fVom  a  sketch 
furnished  me,  of  a  belt  now  running,  in  which  the  two  guides  are  on 
horizontal  shafts,  and  are  at  about  the  same  height ;  it  will  admit  of 
a  change  of  speed  between  the  two  working-shafts,  which  may  also 
differ  in  height.  The  belt  will  run  only  .in  one  direction,  and  has  the 
defect  of  a  side  strain  on  both  the  tight  and  slack  sides ;  while  here 
(Fig.  13)  is  a  model  similar  in  arrangement,  in  which  the  belt  will 
run  in  either  direction,  and,  of  course,  without  the  side  strain  in  the 
belt. 

Nearly  two  years  ago  I  was  called  upon  to  arrange  a  belt,  to  con* 
nect  shafts  at  nearly  the  same  height,  in  the  mills  of  the  Appleton 
Company  at  Lowell.  The  agent  preferred  to  use  a  looped  belt  rather 
than  an  open  belt  to  a  shaft  in  another  story,  and  from  there  return 
with  a  quarter-turn  belt  with  guides,  as  he  could  thus  accomplish 
the  result  by  the  use  of  four  pulleys  and  one  belt,  while  the  other 
arrangement  involved  the  use  of  six  pulleys  and  two  belts.  I  pro- 
posed the  arrangement  here  shown  (Fig.  6),  which  has  guides  on 
horizontal  shafts.  A  portion  of  the  power  may  be  taken  off  on  one 
of  the  guides,  thus  delivering  power  to  two  stories  at  right  angles  to 
the  driving-shaft ;  and  the  other  guide  may  be  used  as  a  tightener. 
It  was  found  that  a  floor-beam  (T,  Fig.  15),  shown  here  in  a  model 
made  to  scale,  interfered  with  the  passage  of  the  belt  from  one  pulley 
to  the  guide:  to  avoid  this,  I  proposed  to  use  a  smaller  guide  (N, 
Fig.  15),  and  so  set,  that  the  belt  should  run  correctly  in  either  direc- 
tion. Fig.  9  is  the  same  arrangement,  but  of  different  proportions, 
to  show  more  plainly  the  canted  guide.  I  determined  the  position  of 
the  guide  by  calculation ;  and,  when  a  trial  belt  was  put  on,  it  was 
found  to  run  perfectlj'  in  either  direction.  It  was  designed  to  trans- 
mit 1 20  horse-power  with  an  eleven-inch  double  belt,  running  about 
5,200  feet  per  minute.  It  is  believed  that  it  was  used  to  transmit  150 
horse-power,  always  giving  satisfaction,  and  is  now  to  be  replaced  by 
an  arrangement  to  transmit  a  much  greater  amount  of  power. 


Fig;.  8  Aamm  aa  Kna^nHit  oAea  and  m  woollf  ■ilTi,  wbere 
tte  ^idcs  sre  calledcarricr  poll^fm*  or^  MMCtfif,  gmUows  pollejs. 
The  guides  are  ocdiiianl j  set  at  tbe  same  he^bt^  an  arraBgOKnt 
tiiat  caa  nerer  admit  of  a  pccfiKt  nmning  belt:  althoagb  it  will 
answer  a  purpose*  when  little  power  is  tD  be  trmnanutted.  Mr. 
Sellers  of  Philadelphia  ha&»  I  thinks  a  hanger  fbr  the  goides,  that  is 
applicable  fbr  one  position  of  the  driTen-pall^  in  reference  to  the 
driTer.  For  all  other  cases  the  pontion  innst  be  determined  spe- 
eialljy  bj  lines  or  drawiogSv  as  bcfixe  stated^  if  it  is  important  to  hsTe 
a  perfect  nmning  belt. 

The  next  model  (Fig.  14)  siiows  two  pQlIejs  which  sre  not  in  line, 
are  not  of  same  size,  are  not  square  with  each  other.  One  shaft  is  not 
horizontal,  and  dilfers  in  height  from  the  other,  and  the  belt  is 
crossed  ;  thus  presenting.  I  think,  all  the  difllciiltles  oaoallj  met  with: 
jet  the  belt  runs  perfectlj  in  either  direction  bj  means  of  two 
guides. 

Referring  again  to  the  case  of  shafts  at  aisles,  harii^  considerable 
difference  in  height.  Here  is  a  model  (Fig.  19)  with  a  cord  stretched 
OTer  the  working-pallejs,  and  the  ends  brooght.  together  in  a  point  of 
the  cord  between  the  two  workii^-pallcys,  so  that  the  portions  of  cord 
aboat  each  palley  are  in  the  plane  of  that  poUey :  a  gnide-pallej,  to 
ran  perfectlj,  most  lie  in  the  plane  of,  and  tooch,  the  two  end  portions 
of  cord  thus  placed. 

It  is  not  nncommon  practice  to  place  goides  on  the  slack  side,  in 
positions  baying  a  resemblance  to  those  here  shown  (Figs.  1  and  5), 
but  with  this  important  difference,  that  the  belt  draws  at  one  edge, 
having  the  same  fault  as  the  quarter-turn  without  guides  (Fig.  4), 
except  that  the  defect  is  transferred  wholly  to  the  slack  side  of  belt. 

There  have  been  in  use  two  different  schemes  to  guide  the  belt  in 
this  defective  way :  one  leads  the  belt  off  to  one  side  from  the  driv- 
ing-pulley on  to  a  guide  which  is  at  first  set  on  a  horizontal  shaft, 
with  one  of  its  faces  in  the  plane  of  the  driven-pulley,  and  then  direct 
on  to  the  driven-pulley  ;  the  guide  is  then  canted  by  trial  until  it  will 
retain  the  belt.  A  guide  so  placed  is  in  a  very  different  position  from 
that  shown  in  Fig.  1,  and  requires  constant  changes  in  fK>sition  to 
keep  the  belt  in  place  with  varying  loads,  and  at  once  runs  off  if  the 
motion  is  reversed.  If  two  guides  are  used,  the  second  (H,  Fig.  16) 
is  placed  in  the  plane  of  the  driven-pulley  with  a  face  in  a  vertical 
line  with  the  face  of  the  first  guide  as  set  before  being  canted.  When 
the  two  guides  are  properly  arranged  in  this  scheme,  the  belt  draws 
properly  over  both  guides,  and  has  a  tearing  strain  onh-  at  the  point 
(K,  Fig.  16)  where  it  leaves  the  driving- pulley.  The  guide  in  the 
plane  of  the  driven-pulley  can  be  used  as  a  tightener,  by  vertical  ad- 
justment. This  arrangement  will  run  only  in  one  direction,  and,  at 
best,  gives  only  partial  satisfaction. 
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In  the  second  scheme  (Fig.  17),  when  a  single  gnide  is  used,  it  is 
set  in  a  plane  passing  through  the  portion  of  belt  leading  from  the 
driving-puUej,  with  its  shaft  in  a  vertical  plane  parallel  to  that  portion 
of  the  belt.  The  guide-pulley  is  set  so  as  to  deliver  the  belt  in  the 
plane  of  the  driven-puUey,  but  the  pulley  itself  is  not  set  in  the  plane 
of  the  two  straight  portions  of  belt  in  contact  with  it :  there  is,  there- 
fore, a  side  strain  on  the  belt  at  the  point  (L)  where  it  leaves  the 
guide.  In  short,  this  scheme  to  use  a  single  guide,  like  the  last 
named,  will  not  worls  as  laid  out ;  and  its  position  is  varied  by  trial 
until  the  belt  will  retain  its  place  for  a  time.  When  two  guides  are 
used,  the  second  is  placed  in  the  plane  of  the  driving-pulley,  and  near 
to  it,  bringing  the  belt  near  to  its  tight  side.  The  canted  guide  is 
placed  between  that  guide-pulley  and  the  driven-pulley  as  before 
(Fig.  18).  With  two  guides  there  is  less  cant  in  the  first  guide ;  and 
the  fault  of  side  draught  is  lessened,  but  can  never  be  fully  corrected. 
U  a  wedge  were  placed  on  a  vertical  surface  parallel  to  the  d  riven- 
pulley,  to  give  the  necessary  cant  to  a  stud  carrying  the  guide,  the 
thin  edge  of  the  wedge  (M,  Figs.  17,  18)  would  be,  by  this  arrange- 
ment, horizontal ;  while,  when  the  guide  is  correctly  placed  (as  in 
Fig.  1  or  Fig.  19),  the  thin  edge  would  be  parallel  to  the  portion  of 
belt  between  the  guide  and  driven  pulley.  The  wedge  itself  would  be 
of  a  different  angle  from  that  used  in  the  imperfect  scheme  mentioned. 
The  correct  construction  would  bring  the  thin  edge  of  the  wedge 
horizontal  only  when  the  top  of  the  guide  is  at  the  same  height  as  the 
bottom  of  the  driven-puUey,  —  a  position  impossible  to  attain  in  prac- 
tice. The  better  way  is,  to  select  a  point  near  each  working-pulley, 
in  the  plane  of  that  pulley,  and  at  a  safe  distance  fVom  the  tight  side 
of  the  belt,  and  trace  out  this  path  with  a  cord ;  then,  as  before  ex- 
plained, put  the  guides  in  the  plane  of  the  adjoining  portions  of  the 
cord.    Fig.  5  is  an  example  of  this  practice. 

It  may,  or  may  not,  be  important  to  run  the  belt  at  any  time  in  a 
reverse  direction ;  but  the  fact,  that  the  belt  can  so  run,  is  proof  that 
the  belt  is  drawing  evenly  at  each  edge  ;  and  that  the  whole  capacity 
of  the  belt  can  be  used  in  transmitting  power,  beside  reducing  the 
extent  and  inequality  of  stretching.  The  fault  of  side  strain  is  very 
different  from  the  stretch  due  to  twisting  a  belt  about  its  centre :  the 
one  is  excessive,  and  at  one  point  of  the  belt ;  the  other  is  slight, 
and  distributed,  and  need  never  be  as  great  as  the  stretch  of  the 
outside  of  a  belt  more  than  that  of  its  centre,  when  wrapping  round  a 
puUey  of  ordinary  size.  This  never  gives  concern,  and  is  hardly 
recognized  as  existing.  The  fault  due  to  twisting  never  occurs  at  the 
same  time  as  that  due  to  wrapping ;  and  as  it  is,  or  may  be,  less  in 
amount,  it  will  be  covered  by  the  last-named  fault. 

A  preference  is  often  expressed  for  the  arrangement  shown  in  this 


wailA  (Tvg.  5) .  <m  acnmnft  of  tbs  cxfint  tv  wMek  the  bdt  wnps  tiie 
nKorkinff-pnlleTs :  the  Taliie  aTwnp.  in  fwrremng  tlie  adbeauxi  of  tiie 
belt,  ia,  perfaflps*  not  zenoallT  anderscood.  I  hsve  a  ciiart,  or  diagram 
(Fig.  20 ) .  <*alciilaced  finm  the  fbnaola  generaOj  accepted^  for  each  tee 
degrees,  with,  a  eorre  «irajni  throogiL  the  poCnts  tfans  Laid  down.  The 
dark  band  represents  the  widdi  of  belt  required  to  transmit  the  slrain 
of  the  load.  —  that  is,  the  width  of  belt  that  wookl  be  required  if 
tte  adhesion  of  belt  to  pnOeT  were  perfect :  the  lighter  portion  oat- 
side  shows,  by  nufial  measarement.  the  proportionate  width  required 
to  carry  the  strain  needed  on  the  slack  side«  to  maintain  sufficient 
adhesion ;  while  the  dark  and  light  portions  togetiier,  meaaored  radi- 
aOy,  show  tiie  proportionate  widtii  of  belt  needed  to  transmit  the 
power,  with  a  giTen  amoant  of  wrap,  and  maintain  the  needed  adhe- 
sion. When  the  index  at  the  nnmber  180.  of  tiie  inner  cirde,  is  toroed 
to  the  radial  line  marked  1.36.  the  diagram  is  adapted  for  that  oo-effi- 
eient,  or  factor,  for  friction  between  iron  and  leather,  which  is  gener- 
ally accepted  for  the  case  of  pnDeys  of  Cur  size,  with  belts  in  good 
eondition.  Opposite  the  mark  of  inno*  circle  indicating  2M  degrees, 
we  find  the  nomber  1.17.  which  indicates  that  the  proportionate  width 
of  belt  required  at  260  degrees  is  ^^  of  that  required  at  180 ;  or, 
aboQt  as  6  to  7.  The  points  to  set  the  index  or  180  degree  niai^, 
for  other  factors  for  friction^  are  placed  on  the  dark  band ;  and,  if  I 
set  it  at  the  number  70  (indicatii^  scTenty  per  cent  of  friction  be- 
tween the  belt  and  pulley,  which  may  be  assumed  in  the  case  of  a 
Icather-corered  pulley,  and  a  belt  in  good  condition),  we  shall  now  find 
that  the  mark  indicating  260  degrees  of  wrap  is  beyond  the  point  to 
which  I  have  carried  the  carve ;  but  it  will  be  seen  that  the  radial 
lines  are  growing  shorter  very  slowly,  and,  at  the  point  opposite  the 
mark  for  260  degrees,  would  be  about  1.06  ;  while  at  180  degrees  the 
width  is  about  1.12,  —  that  is  to  say,  at  260  degrees  of  wrap  a  sev- 
en teen-inch  belt  might  be  used  in  place  of  an  eighteen-inch  belt  at  180 
degrees.  This  slight  advantage  in  increased  wrap  is  more  than  offset 
by  the  increased  strain  needed,  on  the  slack  side,  to  keep  the  belt  on 
the  guide-pulleys  when  the  guides  are  incorrectly  set,  as  in  Figs.  16, 
18. 

It  is  generally  assumed,  that,  for  ordinary  cases,  an  inch,  in  width, 
of  double  belt  will  transmit  one  horse-power,  when  the  belt  is  run- 
ning on  iron  pulleys  at  the  rate  of  400  feet  per  minute ;  and  I  know 
of  no  cases  of  failure  to  do  good  work,  when  that  proix>rtion  has  been 
adopted.  If  we  calculate  the  necessary  width  of  belt  for  an\*  required 
power  on  this  basis,  and  assume  that,  as  proper  for  180  degrees  of 
wrap,  then  on  setting  the  index  for  another  factor  for  friction,  we  can 
read  off  the  figures  for  any  degree  of  wrap,  and  compare  with  the 
figures  1.86;  thus  determining  the  proportionate  width  of  belt  for 
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the  particular  case.  If  a  belt  mnning  at  4,000  feet  per  minate  were 
required  to  deliver  120  horse-power,  a  twelve-inch  belt  woald  be 
needed ;  now,  if  we  make  ase  of  a  leather-covered  pulley  by  which  we 
could  increase  the  factor  for  friction  to  70,  we  should  have  for,  let  us 
assume,  1 50  degrees  of  wrap,  a  required  width  of  belt  1.16-»-1.36Xl29 
or  about  10|  inches.  It  is  not  proposed  to  calculate  to  quarter-inches 
en  belting,  while  there  is  such  a  variance  in  opinion  as  to  the  proper 
width  of  belt  needed  for  ordinary  cases,  nor  until  belts  from  different 
manufacturers  become  more  nearly  equal  in  strength. 

The  diagram  illustrates,  however,  the  proportionate  widths  required 
for  different  degrees  of  wrap,  and  different  factors  for  friction  ;  and,  if 
you  can  determine  what  is  satisfactory  for  one  case,  you  may,  from  the 
dii^am,  determine  what  would  be  equally  satisfactory  for  another, 
with  a  belt  having  the  same  strength  for  an  equal  section.  The  dia- 
gram presents  all  the  results  of  somewhat  tedious  calculations,  with 
more  than  suflScient  precision. 

NoTBS. — If  the  circle  inside  the  dark  band  of  diafp*am  (Fig.  20)  is  cat  out  with  a 
■harp  knife,  it  may  then  be  turned  as  stated;  and  if  the  two  portions  are  uiounted 
on  cardboard,  and  the  circle  made  to  turn  on  a  pin,  the  diagram  will  be  repro- 
duced as  exhibited. 

Reference  having  been  made,  at  the  meeting,  to  "a  system  analogous  to" 
mine,  in  use  at  the  Allison  Car  Works,  Philadelphia,  I  wrote  to  Mr.  Allison; 
and,  after  sending  him  drawings  of  five  arrangements,  he  selected  that  repre- 
senting Fig.  6,  as  being  like  his, — which  has  been  running  about  ten  years,  with 
a  twenty-inch  belt.  This  was  unexpected  evidence  of  the  practicability  of  the 
arrangement,  and  is  offered  for  the  use  of  those  needing  that  evidence  more  than 
I  do. 

Examples  of  the  second-named  imperfect  scheme  for  quarter-turn  belt  with 
guides,  having  one  pulley  on  horizontal  shaft,  and  one,  on  canted  shaft  (Figs.  17, 
IS),  may  be  seen  in  models  at  Lowell  Machine  Shop,  also  one»  arranged  for  single 
guide,  in  actual  operation.  The  agent  will  undoubtedly  bear  testimony  to  the 
defects  of  angle  belts,  based  on  his  practical  experience  with  them. 

Examples  of  the  first-named  imperfect  scheme  for  quarter-turn  belts  with 
guidea,  being  that  with  guides  on  horizontal  shafts  (Fig.  16),  in  yarious  degrees  of 
perfection,  may  be  seen  in  a  number  of  the  mills  at  Lowell;  and  a  drawing  of 
one  case,  made  by  an  eminent  mechanical  engineer,  was  in  existence  not  long 
since,  at  the  office  of  one  of  the  mills  there,  which  well  illustrates  the  state  of 
the  art. 
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NEW  ENGLAND  COTTON  MANUFACTURERS' 

ASSOCIATION. 


CONSTITUTION. 


PREAMBLE. 

The  undersigned,  Agents  and  Managers  of  Cotton  Mills  in  New  England, 
desirous  of  promoting  a  more  intimate  acquaintance  with  each  other,  and 
of  collecting  and  imparting  information  as  to  the  best  methods  of  manufac- 
turing Cotton,  hereby  form  themselves  into  an  Association,  by  the  name  of 
the  New  England  Cotton  Manufacturers'  Association,  and  adopt  the  follow- 
ing By-Laws  for  its  government;  pledging  themselves,  each  to  the  other,  to 
abide  by  the  same  until  altered  or  repealed. 

BY-LAWS. 

Article  1.  The  officers  of  this  Association  shall  be  a  President,  two 
Vice-Presidents,  six  Directors,  a  Treasurer,  Secretary,  and  Auditor  of 
Accounts. 

Art.  2.  There  shall  be  a  meeting  of  the  members  of  the  Association, 
annually,  on  the  last  Wednesday  of  April,  in  Boston,  or  at  such  other  time, 
and  at  such  hour  and  place,  as  the  Board  of  Government  may  determine. 
At  the  first  meeting  of  the  Association,  for  organization,  and  thence  after- 
ward at  each  annual  meeting,  a  President,  two  Vice-Presidents,  and  six 
Directors  shall  be  chosen  by  ballot.  The  President,  or  in  his  absence  the 
senior  Vice-President,  shall  preside  at  all  meetings  of  the  Association  and  of 
the  Board  of  Government.  The  officers  chosen  at  the  first  meeting  shall 
hold  their  offices  until  the  next  annual  meeting,  and  antil  others  shall  be 
chosen  in  their  stead.  There  shall  also  be  a  semi-annual  meeting  of  the 
Association  on  the  last  Wednesday  of  October,  in  each  and  every  year,  or 
at  such  other  time,  and  at  such  place  and  hour,  as  the  Board  of  Government 
may  appoint.  Special  meetings  may  be  called  by  the  Board  of  Government 
whenever  they  may  deem  it  expedient,  or  upon  the  written  application  ol 
any  ten  members  made  to  the  Secretary:  provided  notice  is  given  to  the 
members  as  in  other  meetings. 
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Art.  8.  All  meetingB  of  the  memben  of  the  AaBodation  shall  be  in 
pursuance  of  a  written  or  printed  notice,  addressed  to  each  member,  with 
the  name  of  the  President  or  Secretary  attached  thereto,  and  deponted  in 
the  Pbet  Office  ten  days  at  least  before  the  day  of  meeting,  specifying  the 
time  and  place  of  meeting;  and  at  all  such  meetings  fifteen  members  ahsU 
constitute  a  quorum  for  the  transaction  of  business. 

Art.  4.  The  President,  Vice-President,  and  Directors  shall  constitute  a 
Board  of  Goyemment,  and  have  under  their  care  and  direction  all  matten 
pertaining  to  the  management  al  the  Association;  and  five  of  their  number 
shall  constitute  a  quorum  for  the  transaction  of  business.  Meetings  of  the 
Board  may  be  called  by  the  President,  at  such  time  and  place  as  he  may 
deem  expedient,  giving  each  member  a^ written  or  printed  notice  of  the  same 
at  least  five  days  before  the  day  of  meeting.  At  their  first  meeting  the 
Board  shall  elect  a  Treasurer,  Secretary,  and  Auditor  of  Accounts,  fm  the 
year  ensuing,  and  fix  the  amount  of  compensation  of  the  Secretary.  AU 
vacancies  in  their  Board,  occasioned  by  death  or  resignation,  shall  be  filled 
by  the  Board;  and  the  persons  so  elected  shall  hold  their  offices  until  the 
next  annual  meeting.  The  Board  may,  from  time  to  time,  as  they  shall 
deem  expedient,  appoint  Committees,  from  among  their  own  Board  or  from 
the  members  at  large,  to  collect  statistical  information,  examine  new  inven- 
tions or  processes  in  manufacturing  goods,  as  also  to  prepare  essays  on  sub- 
jects of  interest  to  the  Association. 

Art.  5.  The  Secretary  shall  attend  all  meetings  of  the  Association  and 
of  the  Board  of  Government,  keep  accurate  records  of  their  doings,  and  pre- 
iwre  a  book  into  which  he  shall  transcribe  the  By-Laws,  and  procure  the 
signatures  of  members  to  the  same.  In  the  absence  of  the  Secretary  at  any 
meeting,  a  Secretary /iro  tern,  may  be  appointed  by  the  presiding  officer,  who 
pball  do  all  things,  while  in  office,  required  of  the  Secretary. 

Akt.  6.  The  Treasurer  shall  keep  a  book  in  which  all  receipts  and  pay- 
ments of  money  shall  be  entered,  collect  all  moneys  due  the  Association, 
and  disburse  the  same  upon  the  written  order  of  the  Board  of  Government. 
At  the  annual  meeting  in  each  year  he  shall  make  an  exliibit  of  his 
accounts,  or  oftener  if  the  Board  of  Government  require  it.  He  shall  notify 
the  members  of  assessments  voted,  and  cause  them  to  be  collected  in  a  rea- 
sonable time. 

Art.  7.  The  Auditor  shall  examine  the  accounts  of  the  Treasurer  annu- 
ally, and  reix>rt  at  each  annual  meeting  the  state  of  the  finances. 

AiiT.  8.  All  nominations  for  membership  shall  be  made  in  writing,  at 
least  one  week  before  the  date  of  any  i-egular  meeting,  -and  shall  l^  con- 
sidered by  the  Board  of  Government,  and  reported  to  the  meeting,  favorably 
or  advei-sely ,  for  the  action  of  the  Association :  provided,  that  in  case  the 
Board  shall  decide  to  report  adversely  upon  any  nomination,  the  meml>er 
who  shall  have  made  it  shall  be  informed  of  the  intention  so  to  repoi-t,  in 
order  that  he  may  have  an  opportunity  to  withdraw  the  name.  Upon  such 
reiiort,  new  members  may  be  admitted,  if  they  obtain  a  majority  of  votes  of 
the  members  present,  uikui  signing  the  By-Laws,  and  paying  an  adniis.'^ion- 
fee  of  ten  dollars  and  an  annual  asi^essment  not  exceeding  ten  dollars. 
Any  memlwr  may  withdraw  from  the  Association  at  any  regular  meeting, 
uiH>n  paymrnt  of  all  arrearages,  first  giving  notice  of  his  intention  so  to  do 


to  the  Secretary;  and  any  member  may  be  expelled /or  cause  at  any  regular 
meeting,  two-thirds  of  the  members  present  voting  therefor. 

Art  9.  It  shall  be  the  duty  of  all  members  of  the  Association  to  make 
returns  to  the  Secretary  of  such  statistics  as  may  be  called  for  by  him,  under 
the  direction  of  any  Committee  duly  appointed  for  the  collection  of  statis- 
tics, when  not  incompatible  with  private  interests. 

Art.  10.  Honorary  members  may  be  elected,  when  recommended  by  the 
Board  of  Government,  at  any  regular  meeting  of  the  Association,  who  shall 
be  enrolled  as  such,  and  shall  be  entitled  to  attend  the  meetings  of  the 
Association,  and  participate  in  its  proceedings,  without  the  right  to  vote. 
They  shall  not  be  subject  to  payment  of  admission  fees  or  assessments.  No 
person  actively  engaged  in  cotton  manufacture  in  New  England  shall  be 
eligible  to  honorary  membership. 

Art.  11.  Amendments  to  the  By-Laws  may  be  made  at  any  stated 
meeting  of  the  Association,  by  a  two- thirds  vote  :  provided  notice  of  such 
proposed  amendment  be  given  in  wiiting  at  a  previous  meeting,  and  also 
notice  be  given  to  each  member,  by  the  Secretary,  of  the  pendency  of  such 
amendment,  ten  days  at  least  before  any  such  meeting. 
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Thomas  C.  Chandler,    Willimantic  Linen  Co.  .    .     .  Wllfimantic,  Conn. 

Alfred  Clarke Lowell,  Mass. 

F.  E.  Clarke    .    .    .    Pemberton  Co. Lnwiencc,  Mam. 

Jeremiah  Clark Lowell,  Haas. 

J.  G.  Cobom  •    .    .    Hill  MannL  Co. Lewisloo,  Me. 

Frauds  Cogin  .    •    .    Augusta  Factory Aagnstn,  Gn. 

P.  J.  CoDgdon  •    .    .    ProTidence  Steam  Mill .    .     .  F^orideDee,  RJ. 

D.E.  Converse Glendale,  S.C. 

A.  G.  Cumnock    .    .    Boott  Cotbm  Mills   ....  Lowell,  Mass. 

James  W.  Cumnock  •    Dwight  Manuf .  Co.       ...  Chioopee,  Mass. 

John  Cumnock     .    .    Great  Falls  Manuf .  Co.      .    .  Great  Falls,  N.H. 

A.  W.  Danforth  .    .     Shangfaae  Cotton  Co.     .     .     .   Shangfaae,  China. 

John  W.  Danielson    .     Quinebaug  Co Providence,  R.I. 

E.  8.  Davis      .     .     .     Continental  Mills      ....    Lewistou,  Me. 

B.  D.  Davol     .     .     .     Pocasset  Manuf.  Co.      ...    Fall  River,  Mass. 
James  C.  Davol    .     .     Middlebury  Cotton  Mills    .     .   Middlebury,  Vt. 
James  Deropsey    •     .     Lewis  ton  Bleachery  ....   Lewiston,  Me. 

Frederic  Dexter Boston,  Mass. 

George  Dexter      .     .     Pepperell  &  Laconia  Cos.      .    Boston,  Mass. 

Ge^^rge  Drai)er Hopedale,  Mass. 

William  F.  Draper Hopedale,  Mass. 

Joseph  Dronsfield     .     Fletcher  Manuf.  Co Providence,  R.I. 

David  II.  Dyer    .     .     Quequechan  Mills      ....   Fall  River,  Mass. 

William  A.  Eastman .    Ocean  Mills Newburyport,  Mass. 

Charles  L.  Eaton Providence,  R.I. 

Isaac  Eaton Nashua,  N.H. 

IlerlMsrt  R.  Famum  .     Bernon  Manuf.  Co Georgiaville,  RI. 

il'v'v^l'*'"' Dedham,Mass. 

S^;r    ir^""  ;     *     •     Langley  Manuf .  Co.       .     .     .    LangJey,  S.C. 
Philip  H.  Fowler  .     .     Gloucester  Gingham  Mills      .   Gloucester,  N.J. 
J.  Dwight  Francu,     .    Pontoosuc  Manuf.  Co.  .     .     .   Pittsfield,  Mass. 


9 

A  J.  Gardiner      .  .     Danielsonville  Cotton  Co.  .     .    Danielsonyillef  Ct. 

Jaraes  G.  Garland Biddeford,  Me. 

liichard  Garsed     .  .     Wingohocking  Mills ....    Philadelphia,  Penn. 

Charles  J.  Goodwin  •     Indian  Orchard  Mills     .     .     .   Indian  Orchard,  Ms. 

W.  F.  Goulding  .  .     Androscoggin  Mills  ....    Lewiston,  Me. 

David  Gowdey Providence,  R.  I. 

James  Grant     .     .  .     137  Duane  Street      ....    New  York  City. 

Benjamin  Greene .  .     Cabot  Manuf .  Co Brunswick,  Me. 

Frederick  Grinnell Providence,  R.I. 

Z.  D.  Hall Lowell,  Mass. 

II.  P.  Ilammett  .  .  Piedmont  Manuf.  Co.  .  .  .  Greenville,  S.C. 
J.  F   Hanson   .     .  ' .     Bibb  Manuf.  Co Macon,  Ga. 

C.  M.  Harris,  jun Oakdale,  Mass. 

Thomas  Haskell W.  Peterboro',  N.H. 

William  Hayes      .     .     Barker  Mill Auburn,  Me. 

Jefferson  Higgins  .  Slatersville  Cotton  Mills  .  .  Slatersville,  R.I. 
John  H.  Higgins  .  .  Forestdale  Manuf.  Co.  .  .  .  Slatersville,  R  I. 
Charles  L.  Ilildreth Lowell,  Mass. 

J.  G.  Hill    ....     Lawrence  Manuf.  Co.    .     .     .   Lowell,  Mass. 

J.  P.  Ilillard Fall  River,  Mass. 

Reuben  M.  Hobbs  .  Montreal  Cotton  Co.  •  .  .  Valley  field,  P  Q. 
John  Holland  .     .     .     Cocheco  Manuf.  Co.       .     .     .   Dover,  N.H. 

Stephen  Holman Holyoke,  Mass. 

George  W    Holt,  jun.     Monohansett  Manuf.  Co.    .     .   Putnam,  Conn. 
Henry  S   Howe     .     .     Pepperell  &  Laconia  Cos.   .     .   Biddeford,  Me. 

VV.  H.  Jennings   .     .     Merchants'  Manuf.  Co.       .     .   Fall  River,  Mass. 

D.  L.  Jewell    .     .     .     China,  Webs'r,  &  Pemb'ke  M.    Suncook,  N.H. 
D.  VV.  Johnson     .     .     Monadnock  Mills      ....   Claremont,  N.H. 

D.  J.  Johnston      *     .     Harmony  Mills Cohoes,  N.Y. 

Russell  L.  Jones  .     .     Ascutney  Mills Windsor,  Vt. 

Royal  Kalloch  .     .     .     Tennessee  Manuf.  Co.  .     .     .  Nashville,  Tenn. 

Thomas  W.  Kanada .     Lewi.ston  Mills Lewiston,  Me. 

Roland  R.  Kelly  .     .     Beaver  Mills    ......  North  Adams,  Mass. 

Joseph  H.  Kendrick Providence,  R.I. 

Hervey  Kent    .     .     .     Exeter  Manuf.  Co Exeter,  N.H. 

John  Kilbum  .     .     .     Lawrence  Manuf.  Co.   .     .     .  Lowell,  Mass. 

E.  C.  Kilbum  .     .     .     King  Philip  Mills     ....  Fall  River,  Mass. 
H.  C.  Kimball      .     .     Blackstone  Manuf.  Co.       .     .  Blackstone,  Mass. 
Richard  Kitson Lowell,  Mass. 

Ira  F.  Lawry   .     .     .     Whittenton  Manuf.  Co.     .     .  Taunton,  Mass. 

Frederick  A.  Leigh Boston,  Mass. 

Thomas  J.  Leiper      .     Irving  &  Leiper  Manuf.  Co.   .  Chester,  Penn. 

J.  Ivers  Lewis .     .     .     Uncasville  Manuf.  Co.  .     .     .  New  London,  Conn. 

W^illiam  Lindsey  .     .     Weetamoe  Mills Fall  River,  Mass. 

Charles  W.  Lippitt   .     Social  Manuf.  Co.     ....  Providence,  R.I. 


I» 


€a.    .    .    .    • 


QafaeKn. 
Lnekwaad  Oi. 


Henry  Lippitt .  . 
Ksnry  W  Lippitt . 
A   D.  Ldckwnofi  .     , 

ftih^rt  W.  Loni 

CharlMf  L.  Lnvennf^ .  WhittBitoa  XaraL  Co. 

Ueurj  3L  Loveriiif  •  Whittpnana  ""g—"^  Co^ 

Aof^imtiiH  Lovea  .    .  Boott  CoCtan  MxD»   .    . 

Ci«nrge  M.  Lowrie     .  ClaRodoa  MuIb  .    .    . 

4.  S.  LnHlam  ...  X«tTxiiiack  Maniif  Cou. 


BL 


SafiM  A.  HUaAM  . 

Tbomaa  Xi^or    .  . 
Robert  MeArthur 

Kiehard  MeOfftbj  . 

JjuiMA  £•  BIcCJfccfy  • 
ClMrlini  D.  MeDoAe . 
Janes  U,  MeMnlfau 
Olif  er  IL  Moahim    . 
J.  Tamer  Morehead 
W.  U.  Munroe     •    . 


SmtbuBk  KawL  Co. . 


Mamrhang  Man  iff  Co. 
Aaniaton  Maaiif  Co. 
BiTcnide  Milb    .    . 
Grasfte  HiOi  .    .    . 
Mandfcnter  ViQa 


HanuItoD  Hanof.  Co. 


BartleCI  Stem  MiDi 


X.H. 


FaDRirer, 
Mandwater,  K.H. 


LnkavOle,  N.C 
Xcvbu  J  put  It 


A.  F.  Nagle 
CbarleaS.  1^ 
John  H.  NichoU  . 

f'harlea  Xonnie 
Franklin  Nour»e   . 
CarloM  ^Tudd    .     . 
J.  (lark  Cutting  . 
(UifjTf^a  H.  Nye     . 


IVnTidence,  R.I. 

Tictory  Milb VicloryTiUe,  X.T. 

Dwight  Mauuf.  Co.  ....  Boet<in,  lla». 

Social  Man  of.  Co IVoonsocket,  R-I. 

Yoik  MaiiUt    Co Saco,  Me. 

Providence,  R.I. 

Hooksett  Manuf.  Cr».     .     .     .  Hooksett,  N  H. 

J^urel  Mills Laurel.  Md. 


John  C.  Palfrey    .     . 
Francin  J.  Parker 
Walter  E.  Parker      . 
John  II.  Parks      .     . 
Theo'hw  Par»f>n^,  jun. 
Charles  S.  Pi'Jich    •     . 
William  D.  PenneU  . 
Haven  C.  Perham     . 
Jolin  M   Pevcy     .     . 
MoftCR  Pierce    .     .     . 
Thomaii  F.  J*lunkett . 
II.  L.  Pratt.     .     .     . 
Tlmnma  Pray,  jun.    . 
J.  K.  Pre^t  .... 
J.  M.  Puttey     .     .     . 


Manchester  Milla      .     .     .     . 
Monadnock  Mills      .     .     .     . 

Pacific  Mills 

New  Hruns^i^ick  Cotton  Mills, 

Lyman  Mills 

Freeman  Manuf.  Co.     •     .     . 
Lincoln  ^1111 


Norwich  Bleachery  .  .  , 
Union  Manuf.  Co.  .  .  , 
Canada  Cotton  Manuf.  Co. 

Wampanoag  Mills  .  .  . 
Delaware  Mills     .     .     .     . 


Boeton,  Mass. 
Boston,  Mass. 
Lawrence,  Mass. 
St.  John,  N  B. 
Holyoke,  Mass 
No.  Adams,  Mass- 
Lewiston,  Me. 
Lowell,  Mass. 
Lowell,  Mass. 
Norwich,  Conn. 
No.  Manchester,  Ct 
Cornwall,  Ont. 
Boston,  Mass. 
Fall  River,  Mass. 
Wilmington,  Del. 
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T.  G.  Ramsdell  -  .     .     Mormment  Mills       ....  Ilousatonic,  Mass. 

Kobttrt  Ucdford     .     .     Arlington  Mills Lawrence,  Mass. 

James  R6a£rew,  jun.     Renfrew  Manuf.  Co.      .     .     .  Adams,  Mass. 

Roscoe  C.  Reynolds Lewistou,  Me. 

John  Rhodes Millbury,  Mass. 

F.  H.  Rice W.  Boylston,  Mass. 

A.  Robeson      .     .     .     Fall  River  Print  Works  .    .     .  Brookline,  Mass. 

Charles  E.  Rogerson  .     Peabody  Mills Newburyport,  Mass. 

William  F.  Salmon   .     Lowell  Hosiery  Co Lowell,  Mass. 

H.  Saltonstall  .     .     .     Chicopee  Manuf.  Co.     .     .     .  Boston,  Mass. 

Wm.  G  Saltonstall   .     York  Manuf.  Co Boston,  Mass. 

Eugene  H.  Sampson  .     Everett  Mills Boston,  Mass. 

A.  H.  Saunders   ...  Nashua,  N.H. 

Benjamin  Saunders  .     Harbor  Manuf.  Co Nashua,  N.H. 

J.  H.  Sawyer   ...     95  Milk  Street Boston,  Mass. 

John  Scott  ....     Willimantic  Linen  Co.  .     .     .  Willimanti'c,  Conn. 

John  C.  Sharp,  jun.  .     Canoe- River  Mills     ....  Taunton,  Mass. 

E   M.  Shaw     .     .     .     Lisbon  Manuf.  Co Lisbon,  Me. 

Thomas  S  Shaw  .     .     Suffolk  Mills Lowell,  Mass. 

George  E.  Sherman  .     Peabody  Mills Newburyport,  Mass. 

Charles  M  Shove      .     Granite  Mills Fall  River,  Mass. 

George  H.  Simmons Ansonia,  Conn. 

James  B.  Siner Lawrence,  Mass. 

A.  C.  Slater     .     .     .     Linwood  Mills Whitinsville,  Mass. 

Robert  R.  Smith  .     .     Greenwoods  Co New  Hartford,  Conn. 

S.  S   Spencer  .     .     .     Conestogo  Steam  Mills  .     .     .  Lancaster,  Penn. 

James  C.  Stanley.     .     Greenwoods  Co New  Hartford,  Conn. 

Robert  L.  Steele  .     .     Great  Falls  Manuf.  Co.      .     .  Rockingham,  N.C. 

Wilbur  A.  Stiles  .     .     Victoria  Mills Newburyport,  *Mass. 

J.  M.  Stone N.  Andover,  Mass. 

Joseph  Stone   .     .     .     Pacific  Mills     .     .     .     .     .     .  Lawrence,  Mass. 

Royal  O.  Storrs Dedham,  Mass. 

E   A.  Straw     .     .     .     Amoskeag  Manuf.  Co.  .     .     .  Manchester,  N.H. 

Henry  D.  Sullivan    .     Naumkeag  S.  Cotton  Co.   .     .  Salem,  Mass. 

Charles  J.  Sweet  .     .     Attawaugan  Mill KiUingly,  Conn. 

George  P.  Taylor      .     Lancaster  Mills Clinton,  Mass. 

E.  A.  Thissell Lowell,  Mass. 

Edwin  R.  Thomas     .     Clinton  Manuf.  Co.  .     .     .     .'  Woonsocket,  R.I. 

Wm.  H.  Thompson  .     Lowell  Felting  Mills      .     .     .  Boston,  Mass. 

William  £.  Trainer  .     Linwood  Mills Linwood  Sta.,  Penn. 

Edmund E.  Truesdell,     China,  Webs'r  &  Pemb'ke  M.  Suucook,  N.H. 

Albert  F.  Upton Boston,  Ma.ss. 

James  Waring      .     .     Narragansett  Mills    ....  Fall  River,  Mass. 

J.  W.  Wattles Canton,  Mass. 
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T.  B.  Wattles  .     .     .     Chicopee  Manuf.  Co.     .     .     .  Chicopee  Falls,  Ms. 

John  Webster .     .     .     Newmarket  Manuf.  Co.     .     .  Boston,  Mass. 

George  W.  Weeks     .     Lancaster  Mills Clinton,  Mass. 

Francis  M.  Weld,  jun.     China  Mills Boston,  Mass. 

Henry  F.  West     .     .    Washington  Manuf.  Co.     .     .  Gloucester,  N.J. 

Channing  Whitaker  .    Mass.  Institute  Technology    .  Boston,  Mass. 

Nelson  D.  White  .     .    N.  D.  White's  Mills      .     .     .  Winchendon,  Mass. 

Wm.  £.  Whitehead Lowell,  Mass. 

W.  J.  Whitehead      .    V.  Hudon  Cotton  Manuf.  Co.  Hochelaga,  P.Q. 

Charles  E.  Whitin    •    Whitin  Manuf.  Co Whitinsville,  Mass. 

Charles  P.  Whitin    .     Whitinsville  Cotton  Mills  .     .  Whitiusville,  Mass. 

Harry  T.  Whitin       .     Rockdale  Mill Northbridge,  Mass. 

William  H.  Whitin  .    Whitin  Manuf.  Co Whitinsville,  Mass. 

A.  N.  Whiting     .    .     Whiting  Mills Oakdale,  Mass. 

William  S.  Whitney,    Pocasset  Manuf.  Co.      .     .     .  Fall  River,  Mass. 

£ben  Wilber    .     .     .     Indiana  Cotton  Mills     .     .     .  Cannelton,  Lid. 

Thomas  Wilmarth     .     33  Man  ton  Avenue  ....  Providence,  R.I. 

A.  L.  Williston    .     .     Greenville  Manuf.  Co.  .     .     .  Northampton,  Mass. 

Hubbard  Willson Cordaville,  Mass. 

George  Wood  .     .     .     MillviUe  Manuf.  Co.      •     •     .  Philadelphia,  Penn. 

William  B.  Wood      .     Continental  Mills      ....  Boston,  Mass. 

C.  J.  H.  Woodbury Boston,  Mass. 

Daniel  Wright      .     •     Appleton  Co Lowell,  Mass. 

Total  number  of  Honorary  Members 2 

Total  number  of  Active  Members  ...*....      229 


CALL  FOR  MEETING. 


New  England  Cotton  Manufacturers'  Association, 

Boston,  April  1, 1882. 

Dear  Sir,  —  The  stated  annual  meeting  of  the  Association  will  be  held 
at  the  Massachusetts  Institute  of  Technology,  Boylston  Street,  Boston,  on 
Wednesday,  April  26,  1882,  at  ten  o'clock  a.m.  (with  an  afternoon  session 
commencing  at  two  o'clock),  for  the  choice  of  officers  for  the  ensuing  year, 
and  the  transaction  of  sucli  other  business  as  may  properly  come  before  it. 

Upon  notice  in  writing  given  at  the  last  meeting,  an  amendment  to  Art. 
8  of  the  By-laws,  proposed  by  Mr.  Edward  Atkinson,  will  be  in  order 
for  action  thereon. 

The  amendment  consists  in  adding  the  following  to  the  present  Art.  8:  — 

**  Upon  such  report,  new  members  may  be  admitted,  if  they  obtain  a  majority 
of  votes  of  tlie  members  present,  upon  signing  the  By-laws,  and  paying  an  admis- 
sion-fee of  ten  dollars,  and  an  annual  assessment  not  exceeding  ten  dollars.  Any 
member  may  withdraw  from  the  Association  at  any  regular  meeting,  upon  pay- 
ment of  all  aiTearafjea,  first  giving  notice  of  his  intention  so  to  do  to  the  Secretary; 
and  any  nieinher  may  he  expelled  for  cause  at  any  regular  meeting,  two-thirds  of 
the  members  present  voting  tlierefor." 

The  entii-e  Art.  8,  if  so  amended,  will  read  as  follows:  — 

Art.  8.  All  nominations  for  membership  shall  be  made  in  writinjij,  at  least 
one  week  before  the  date  of  any  regular  meeting,  and  shall  be  considered  by  the 
Board  of  Government,  and  reported  to  the  meeting,  favorably  or  adversely,  for 
the  action  of  the  Association;  provided,  that  in  case  the  Board  shall  decide  to 
report  adversely  upon  any  nomination,  the  member  who  shall  have  made  it  shall 
be  informed  of  the  intention  so  to  report,  in  order  that  he  may  have  an  opportu- 
nity to  withdraw  the  name.  Upon  such  rejwrt,  new  members  may  be  a<lmitted, 
if  they  obtain  a  majority  of  votes  of  the  members  present,  upon  signing  the  By- 
laws, and  ])aying  an  admission-fee  of  ten  dollars  and  an  annual  assessment  not 
exceeding  ten  dollars.  Any  member  may  withdraw  from  the  Association  at  any 
regular  meeting,  upon  payment  of  all  arreara;;es,  first  giving  notice  of  his  inten- 
tion so  to  do  to  the  Secretary;  and  any  member  may  bo  exi>elled  for  cause  at  any 
regular  meeting,  two-thirds  of  the  members  present  voting  therefor. 

After  the  conclusion  of  the  business  of  the  meeting,  by  invitation  of  the 
Board  of  (iovernment,  W.  E.  Whitkiikad,  Esq.,  of  Lowell,  Mass  ,  will  pre- 
sent a  paper  upon  the  subject  of  Carding. 

The  Board  have  al.so  the  pleasure  to  announce  that  John  C  IIoadley, 
Esq  ,  of  Lawrence,  Miiss  ,  will  address  the  Association  upon  the  subject  of 
St^am  Boilers  and  the  Consumption  of  Fuel, 

Both  the  above  subjects  will  be  presented  for  full  discussion,  and,  it  is 
hoped,  will  be  thoroughly  developed  by  the  members  at  large. 

By  order  of  the  Board  of  Government. 

AMBROSE  EASTMAN, 

Secretan/ 


PROCEEDINGS. 


Boston,  Wednesday,  April  2f>,  1882. 

The  annual  meeting  of  the  New  England  Cotton  Manufac- 
turers' Association  was  held  at  the  Massachusetts  Institute  of 
Technology,  April  26,  1882,  at  ten  o'clock  A.M.  About  one 
hundred  and  fifty  members  were  present.  The  President,  Mr. 
John  Kilburn,  occupied  the  Chair,  and  called  the  meeting  to 
order,  and  requested  the  Secretary  to  read  the  call  for  the 
meeting.     [The  call  was  read.] 

The  President.  The  first  business  in  order  will  be  the 
reading  of  the  records  of  the  last  meeting.  The  custom  has 
been  to  omit  the  reading  of  the  records ;  and,  if  no  objection 
exists  at  this  time,  the  reading  of  the  records  will  be  dispensed 
with.  The  next  business  will  be  the  reading  of  the  reports  of 
the  Secretary,  Treasurer,  and  Auditor. 

The  Secretary  read  the  reports,  which  were  by  vote  accepted, 
and  ordered  to  be  placed  on  file. 

The  President.  The  next  business  in  order  is  the  election 
of  ofl&cers.  The  custom  has  been  heretofore  to  appoint  a  com- 
mittee on  nominations.  The  committee  has  usually  been  ap- 
pointed by  the  Chair,  consisting  of  three  members.  How  shall 
we  proceed  at  this  time  ? 

It  was  voted  that  the  usual  course  be  pursued ;  and  the  Presi- 
dent appointed  for  the  nominating  committee  Messrs.  J,  G. 
CoBURN,  R.  B.  Borden,  and  C.  J.  H.  Woodbury. 

The  President.  While  the  committee  are  out,  it  will  be  in 
order  for  the  Secretary  to  present  the  list  of  names  that  have 
been  recommended  for  membership.  The  Secretary  will  please 
read  the  list. 

The  Secretary.  The  last  meeting  of  the  Board  of  Govern- 
ment was  held  on  March  1,  1882,  at  which  the  following  per- 
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sons  were  nominated,  and  were  recommended   for  membership 
in  the  Association  :  — 

Thomas  C.   Prattox Fnll  River,  Mass. 

Crawford  E.  Lindset Fall  Rictr,  Mass. 

Alvax  S.  Ltoxs Fall  Rictr,  Mass. 

Richard  McCarthy Annuston,  Ala. 

Robert  Rf.dford Lawrence,  Mass. 

Charlks  E.  Rogersox Aetcburypfirt,  Mass. 

John   C.  Sharp,  Jon Boston,  Mpss. 

Joi^EPH  Shaw Fall  River,  Mass. 

Daxiel  Wright Lowell,  Mass. 

On  motion,  it  was  then  voted  that  the  above-named  gentle- 
men should  be  elected ;  and  they  were  accordingly  chosen. 

The  Secretary.  The  Secretary  would  state  that  several 
nominations  came  in  too  late  to  he  acted  on  by  the  Board  of 
Government,  and  therefore  could  not  be  presented  to-day. 

The  President.  The  next  business  in  order  Ls  action 
upon  the  amendment  to  Art.  8  of  the  By-Laws,  proposed  by 
Mr.  Edward  Atkinson.  The  amendment  has  been  read  by  the 
Secretary ;  but  there  are  several  ifiembers  who  have  come  in 
since  it  was  read,  and  perhaps  it  will  be  right  to  read  it  again. 

The  Secretary.  The  present  Art.  8,  as  it  stands  upon 
our  records,  is  as  follows :  — 

**  All  nominations  for  membership  shall  be  made  in  writing,  at  least  one 
week  before  the  date  of  any  rejLijular  meeting,  and  shall  be  considered  by  the 
Hoard  of  Clovernnient,  and  reported  to  the  meeting,  favorably  or  adversely, 
for  the  action  of  the  Association  ;  provided  that,  in  case  the  Board  shall 
decide  to  report  adversely  upon  any  nomination,  the  member  who  shall  have 
made  it  shall  be  informed  of  the  intention  so  to  report,  in  order  that  he  may 
have  an  opportunity  to  withdraw  the  name.'* 

The  .imendnicnt  offered  for  action  to-day  is  to  add  the  follow- 
ing:— 

♦*  Ui>on  such  report  new  members  may  be  admitted,  if  they  obtain  a  ma- 
jority of  the  votes  of  the  members  present,  by  signing  the  Hy-Laws  and  pay- 
ing an  admission  fee  of  ten  dollars.  Any  member  may  withdraw  from  the 
Association  at  any  regular  meeting,  upon  payment  of  all  arrearages,  fii-st 
giving  notice  of  his  intention  so  to  do  to  the  Secretary  ;  and  any  meral)er 
may  be  expelled /or  cause  at  any  regular  meeting,  two-thirds  of  the  members 
present  voting  therefor.'* 

The  amendment  was  adopted  without  discussion. 
Tlie    Pkksidknt.     The   next   business  will    be  to  hear  the 
report  of  llie  committee  on  nominations. 
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Mr.  CoBURN.  The  committee  respectfully  submit  the  follow- 
ing report :  — 

For  President^  John  Kilburn. 

For  Vice-Presidents^  William  F.  Goulding,  Richard  Garsed. 

For  Directors^  Charles  L.  Lovering,  William  H.  Jennings, 
Charles  D.  McDuffie,  Walter  E.  Parker,  John  W.  Danielson, 
William  E.  Barrows. 

It  was  then  voted  that  the  chairman  of  the  committee  on 
nominations  be  authorized  to  cast  one  ballot  for  the  Association 
to  elect  the  above-named  gentlemen  as  the  officers  of  the  Asso- 
ciation for  the  ensuing  year. 

Mr.  Coburn  then  cast  the  vote  for  the  Association,  and  the 
gentlemen  named  were  declared  elected. 

The  President.  The  next  business  before  us  will  be  the 
reading  of  a  paper  on  the  subject  of  Carding,  by  W.  E.  Whitehead, 
Esq.,  of  Lowell,  Mass.  Mr.  Whitehead  is  not  able  to  be  pres- 
ent. He  has  a  representative  here  to  perform  the  duty  for  him, 
—  Col.  Webber,  of  Manchester. 
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THE  WHITEHEAD  AND  ATHERTON  CARD. 

BY   W.    E.    WIIITEnEAD,    ESQ. 

Mr.  President  and  (5entlemen  of  the  New  England 
Cotton  Manufacturers'  Association, —  At  the  request  of 
the  Board  of  Government,  we  beg  leave  to  call  your  atten- 
tion to  our  new  cotton  card,  a  drawing  of  which  we  show 
you  as  follows:  viz., — 

A,  feed  rolls  ;  B,  fii-st  licker-in  ;  C,  second  licker-in ;  D,  main 
cylinder ;  E,  edge  of  extractor  ;  F,  slide  for  placing  and  holding 
leaf-extractor;  G,  knives  of  leaf-extractor;  H,  doffer;  I,  Con- 
denser rolls ;  K,  railway  trough. 

We  claim  for  this  card  various  advantasjes  over  the  cards 
in  ordinary  use,  and  especially  the  one  of  disposing  of  the 
greater  part  of  the  heavy  dirt  before  the  cotton  reaches  the 
top-flats. 

The  licker-in,  B,  first  takes  the  cotton  from  the  feed-rolls 
by  a  downward  blow,  which  throws  out  some  of  the  heaviest 
dirt;  and  the  blow  of  the  main  cylinder  on  the  cotton,  as  it 
takes  it  from  the  second  licker-in,  C,  tends  to  throw  a  large 
portion  more  directly  against  the  sharp  edge  of  the  casing,  at 
E ;  while  the  remainder  of  the  leaf  and  sand  is  almost  entirely 
caught  by  the  sharp  edges  of  the  knives,  G,  G,  which,  while 
cutting  off  and  holding  the  bits  of  leaf  and  seed,  also  heli)  to 
straighten  the  fibres  of  the  cotton  and  lay  them  into  the  clothing 
of  the  main  cylinder. 

By  getting  rid  of  the  sand,  mote,  and  leaf  in  this  manner 
before  reaching  the  top-flats,  we  claim  to  produce  cleaner 
carding  than  it  would  be  possible  to  do  if  the  leaf  and  seed 
were  permitted  to  be  chopped  up  and  mixed  with  the  fibre, 
as  is  the  usual  case  with  any  other  card  using  flats  or  rollers ; 
and  also  to  preserve  the  card  clothing  in  much  better  condition, 
and  more  free  from  wear  and  tear. 

This  leaf-extractor  can  be  easily  drawn  out  and  emptied 
without  loss  of  time  ;  and  will  be  found,  when  doing  so,  to 
have  collected  the  heaviest  dirt  at  its  front  edge,  the  weight 
and  quantity  gradually  diminishing  until  it  reaches  the  top- 
flats,  where  very  little  leaf  will  be  found  to  remain. 

This  extractor  is  also  adjustable,  and  can  be  set  so  as  to 
bring  the  edges  of  the  knives  at  any  desii'ed  distance  from  the 
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card  teeth  on  the  cylinder,  from  one-eighth  of  an  inch  to  the 
thickness  of  a  sheet  of  paper. 

We  also  claim  another  advantage  for  this  card,  in  the  flatter 
surfaces  due  to  its  increased  diameter,  thereby  enabling  both 
the  flats  and  the  doffer  to  card  the  cotton  more  thoroughly 
than  would  be  possible  if  the  cylinder  were  of  the  ordinary 
diameter  of  thirty-six  inches,  or  smaller;  and  we  also  claim 
that,  by  means  of  this  larger  diameter,  we  get  a  larger  carding 
surface,  with  a  less  number  of  revolutiona  per  minute,  and 
consequently  less  centrifugal  force  tending  to  throw  the  cotton 
out  of  the  cylinder;  and  we  wish  to  lay  particular  stress  on 
the  carding  action  of  the  doffer  itself,  due  to  the  large  diame- 
ters of  both  the  doffer  and  main  cylinder. 

Another  point  to  which  we  wish  to  call  your  attention  is 
the  action  of  our  self-stripper,  which  has  two  speeds,  —  one, 
that  of  its  regular  motion  around  the  cylinder  when  it  is 
driven  from  the  doffer,  and  stops  when  the  feed  is  stopped ; 
and  the  other  and  quicker  speed,  at  which  it  strips  the  flat, 
when,  by  shifting  the  belt,  it  is  driven  from  the  main 
cylinder. 

When  the  stripper  is  passing  from  one  flat  to  another,  the 
motion  is  slow ;  but,  when  the  cam  is  seated  to  pick  up  the 
flat,  its  action  also  operates  a  shipper,  which  shifts  the  belt 
from  the  slow  to  the  fast  pulley,  so  that  the  flat  is  picked  up, 
stripped,  and  put  back  in  place,  in  four  seconds,  at  the  usual 
speed  of  the  card. 

When  the  flat  is  seated  again,  the  same  cam  ships  the  belt 
back  to  the  slow  pulley;  and  six  or  seven  seconds,  or  such 
time  as  the  carder  may  prefer,  are  occupied  in  carrying  the 
stripper  over  to  the  next  flat. 

I'he  advantages  of  this  arrangement  are,  that  the  flat  is 
kept  away  from  the  face  of  the  cylinder  for  the  shortest  time 
consistent  with  safe  and  careful  handling;  the  cotton  which 
usually  accumulates,  to  a  greater  or  less  degree,  on  the  edge 
of  the  flat  next  to  the  one  which  is  being  stripped,  does  not 
have  the  same  chance  to  collect  by  this  arrangement  that  it 
has  with  the  ordinary  stripping  motion,  where  from  twelve  to 
fifteen  seconds  are  occupied  in  the  process  of  stripping  the 
flat,  and  putting  it  back  in  place :  consequently  the  work  will 
have  less  "^otfp«,"  or  bunches,  less  clouded  places,  and  must 
be  evener  and  clearer. 
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A  sliver  delivered  by  this  card  is  evener  than  one  fi-om  a 
card  with  the  ordinary  stripper,  doing  only  seventy  per  cent  of 
the  same  quantity  of  work  from  the  same  laps. 

A  number  of  these  cards  now  working  have  worked  seventy 
pounds  of  cotton  per  day,  which  has  been  put  into  No.  30  warp, 
in  a  very  satisfactory  manner. 

The  waste  made  is  practically  worthless,  as  only  the  broken, 
short,  and  useless  cotton  is  thrown  down  with  the  heavier  dirt, 
while  the  waste  from  the  top-flats  is  reduced  both  in  quan- 
tity and  quality,  as  has  been  shown  by  several  months' 
experience. 

We  claim,  by  the  application  of  the  top-flats  to  a  larger 
cylinder,  to  reduce  the  bevel  which  is  necessary  to  adapt  them 
to  a  small  one,  and  to  get  a  larger  effective  carding  surface, 
as  well  as  to  get  rid  of  a  large  quantity  of  flying  waste,  which 
is  thrown  off  from  any  card  with  a  small  cylinder,  when  at  a 
high  speed,  by  their  centrifugal  action,  owing  to  the  increased 
amount  of  dead  space  left  in  fitting  the  flats  to  the  arc  of  a 
smaller  circle. 

We  claim  that,  in  this  mode  of  handling  the  cotton,  we  are 
working  in  accordance  with  natural  laws,  as  we  are  aided  by 
the  force  of  gravity  in  removing  the  dirt,  both  in  the  first 
action  of  the  licker-in,  when  it  takes  the  cotton  from  the  feed- 
rolls,  and  at  the  contact  of  ths  main  cylinder  with  the  second 
licker-in,  where  the  heavy  dirt  has  a  clear  space  to  fall  away 
from  the  card  before  reaching  the  knives ;  and  the  action  of 
the  latter  in  actual  use  shows  that  there  is  very  little  dirt  left 
to  fall  in  between  the  last  ones:  so  that  the  cotton  reaches 
the  flats  in  a  very  clean  condition,  and,  from  their  large 
surface  and  number,  receives  as  much  carding  as  on  any  flat 
card. 

And  it  will  be  seen  by  the  construction  of  this  leaf-extractor 
under  the  card  that  it  is  a  permanent  thing,  and  not  liable 
to  get  out  of  order,  and  it  is  so  arranged  that  any  boy  can 
take  it  out  and  put  it  back  with  safety,  without  tlie  least  lia- 
bility of  hurting  tlie  clothing  on  the  cylinder. 

There  is  another  point  in  regard  to  the  stripper-motion,  which 
is  that,  it  being  driven  from  the  feed-shaft  while  travelling 
from  one  flat  to  the  other,  it  reduces  the  liability  of  the  sliver 
to  be  broken  down  at  the  doffer  to  a  minimum,  when  the  rail- 
way Lead  is  stopped  and  started,  which  is  the  cause  of  broken 
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slivers  with  other  cards,  when  the  stripper-motion  is  driven 
from  the  main  cylinder,  as  the  stripper  is  continually  empty- 
ing the  flats  while  the  main  cylinder  is  running  and  railway-head 
stopped,  which  is  not  the  case  with  ours. 

It  will  be  seen,  by  examining  the  card,  that  we  have  kept 
a  strict  adherence  to  simplicity,  on  purpose  to  avoid  having  to 
employ  any  skilled  help,  further  than  is  necessary  to  run  the 
common  top- flat  card. 

What  we  claim  for  our  card  is  this :  Firsts  Taking  the 
dirt  and  foreign  matter  from  the  cotton  before  it  enters  the 
flats,  in  such  a  manner  as  to  be  aided  by  natural  laws.  Second^ 
Increased  effective  top-flat  carding  surface,  by  the  use  of  a 
cylinder  of  large  diameter,  but  occupying  very  little  more  floor 
space  than  the  common  top-flat  card.  Thirds  Carding  the 
cotton  without  losing  any  good  fibre,  the  waste  being 
worthless. 
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The  President  stated  that  Mr  Atherton  had  presented  sam- 
ples of  cotton-carding  on  the  Whitehead  and  Atherton  card,  and 
dirt  extracted,  which  were  placed  upon  the  President's  desk,  and 
were  open  to  inspection  of  the  members  of  the  Association. 

Mr.  Atkinson.     Mr.  President,  it  is  usually,  my  function 
to  throw  out  audacious  theories,  and  stir  up  a  discussion.    Hav- 
ing no  responsibility,  I  can  do  it  much  better  than  the  practical 
agents,  and  run  my  own  risk  of  showing  what  I  don't  know. 
There,  no  doubt,  will  continue  to  be  a  necessity  to  use  the  card 
for  its  unsuitable  purpose  of  cleaning  cotton  for  many  years  to 
come,  —  the  work  which  we  all  know  ought  to  be  done  before 
the  cotton  gets  there.   It  is  very  obvious  that  the  carding-engine, 
unsuitable  as  it  is  for  this  purpose,  will  be   used   for  many 
years  to  come,  —  until  the  combing-machine,  or  its  equivalent, 
is  rendered  capable  of  doing  as  much  work  as  the  card.     Now, 
from   the  theoretic  standpoint  (or  I  may  go  back  to  the  old, 
practical  standpoint  of  David  Whitman),  there  seem  to  be  some 
great  merits  and  some  grave  defects  about  this  card.     Theoreti- 
cally speaking,  there  can  be  no  question,  I  think,  that  the  larger 
cylinder  is  better  than  the  smaller  one.     That  appears  to  have 
been  the  conclusion  reached  by  our  English  friends ;  and  tliere 
is  generally  a  reason  for  the  conclusion  that  the  Englishmen 
reach,  —  a  good  one,  although  they  may  be  in  some  respects  a 
little  slower  than  we  are.    But  there  is  also  a  great  merit  in  this 
card  in  adopting  substantially  the  principle  of  sifting  the  dirt 
at  the  right  place,  which  formed  a  part  of  what  we  call  the  mote- 
catcher  of  Mr.  C.  J.  Goodwin  and  myself,  which  we  intro- 
duced some  years  ago,  and  dropped  for  the  reason  that  we  found 
that  '* patentee"  and  ''pickpocket"  begin  with  the  same  letter: 
it  was  not  a  pleasant  business  to  pursue.     This  card  takes  the 
dirt  practically  at  the  same  point,  to  wit,  at  the  point  where  the 
fibre  is  delivered  to  the  main  cylinder.     Our  mote-catcher,  as 
we  called  it,  you  may  remember,  left  a  space  over  the  first  feed- 
roll  of  the  common  card  and  the  first  top-flat.     We  took  advan- 
tage of  the  centrifugal  motion  imparted  to  the  motes  and  dirt 
to  throw  them  away  from  the  cylinder,  and  we  caught  them  in 
a  trough.     It  served  a  most  excellent  purpose,  and  is  still  serv- 
ing an  excellent  purpose  in  a  good  many  mills.     I  observe  that 
our  friend  Webber  criticised  that  device  lately  in  "The  Indus- 
trial Record,"  but  it  would  seem  he  had   never  looked  at  the 
wojik.     He  alleged  that  the  same  could  be  done  at  the  other 


end.    Bol  be  wh  quite  iBi:4akcii ;  and,  if  he  will  examine  ibe 
■Mtter  Jiiiuelf,  he  will  find  it  so  when  he  sees  mj  answer. 

Now,  the  fiuilt  in  this  ynachinri  from  the  theoretic  standpoint, 
GOPsists  in  the  old  objection  uged  bj  DaTid  Whitman  to  the 
licker-in, —  the  OTerworkii^  of  the  cotton.  Etcij  time  yon 
strike  a  fibre  of  cotton,  whether  with  the  blade  of  a  picker  oi 
an  opener,  or  the  tooth  of  a  aiw,  or  the  wire  of  a  card,  yon  are 
doing  some  mischief;  and,  the  more  frequent  and  the  more 
severe  the  blows  with  which  yon  strike  the  fibre,  the  more  injuiy 
will  be  done.  It  therefore  seems  to  me  tiiat  the  fault  in  this 
card  is  in  interposing  two  licker»-in,  each  of  them  working  at 
a  high  speed,  and  impairing  cTcry  fibre  of  cotton  which  they 
touch.  It  is  perfectly  dear  that,  where  the  fibres  are  deliyered 
to  the  card-cylinder  by  the  ordinary  feed-rolls,  each  particular 
fibre  of  cotton  is  more  completely  separated  from  the  next  fibre, 
and  treated  more  individually,  so  to  speak,  than  it  ever  is  at 
any  other  point  in  the  whole  process.  Motes  and  leaf  are 
therefore  more  perfectly  detached  at  that  point,  and  a  method 
of  getting  that  mote  and  leaf  out  at  Uiat  point  is  right.  I 
think,  however,  that  the  presentation  of  the  edge  of  the  lap  by 
the  ordinary  fluted  feed-rolls  to  the  card-cylinder  offers  a  better 
opportunity  for  the  motes  and  leaf  to  leave  the  fibre  than 
where  the  fibres  are  taken  off  from  the  licker-in  by  the  card- 
cylinder,  and  thiit  the  nearer  the  mote  or  leaf-catcher  can  be 
placed  to  that  exact  point  of  delivery  where  the  main  cylinder 
teeth  take  the  fibre  of  the  cotton  the  more  perfectly  will  that 
part  of  the  work  be  done.  I  should,  therefore,  give  theoreti- 
cally the  preference  to  the  ordinary  delivery  by  feed-rolls  over 
the  liekers-in,  both  for  the  reason  that  they  will  impair  the 
cotton  less,  and  that  they  will  give  a  better  opportunity  for  the 
leaf  and  dirt  to  leave  the  strand.  But  whether  the  ordinary 
feed- rolls  can  be  applied  to  this  particular  kind  of  cai-d  is  not 
stated.     I  assume  that  they  can  be. 

Now,  then,  in  connection  with  the  general  question:  since 
our  last  diiscussion,  in  which  exception  was  taken,  and  rightly 
taken,  to  the  function  of  the  card  as  a  straightener  of  the  fibre, 
or  a  machine  by  which  the  fibres  were  in  some  measure  laid  par- 
allel to  each  other,  I  have  tried  to  give  a  little  theoretic  atten- 
tion to  the  point.  It  is  clear  that  the  fibres  ai*e  laid  parallel 
upon  the  main  cylinder  —  substantially  parallel.  If  they  could 
be  taken  off  by  the  doffer  and  the  doffer-comb  in  the  same  align- 
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ment  in  which  they  are  placed  upon  the  main  cylinder,  a  great 
deal  of  the  work  of  evening  them  afterwards  on  the  drawing- 
frames  and  roving-frames  would  be  avoided.  It  is  curious,  how- 
ever, to  observe  that,  by  the  action  of  the  doffer  and  doffer-comb, 
the  strand,  when  it  leaves  the  dofFer-corab,  is  more  tangled  than 
it  ever  is  afterwards  or  ever  has  been  before.  I  observe  that 
the  straightening  of  the  fibre  is  compassed  more  by  the  abra- 
sion of  one  fibre  against  another  in  the  strands  than  it  is  by 
the  application  of  any  particular  mechanism  to  the  cotton ; 
therefore  the  process  of  evening  is  worked  by  the  cotton  itself 
in  its  passage  from  machine  to  machine ;  while  the  machinery 
merely  puts  the  cotton  in  the  way  of  evening  itself.  Now,  this 
may  be  very  elementary,  and  it  may  be  very  foolish ;  but,  if 
you  will  observe  closely  that  process,  you  will  reach  the  con- 
clusion that  the  carding-engine  is,  to  a  certain  extent,  a  ma- 
chine unsuitable  to  be  used  as  compared  to  a  true  combing 
machine. 

On  the  other  hand,  in  the  combing-machine,  a  grave  fault 
occurs  for  the  reason  that  the  fibres  are  taken  in  detail,  or 
nipped,  you  may  say,  section  by  section  of  the  strand,  so  that 
there  is  no  miscellaneous  overlapping  of  fibre  against  fibre ; 
there  is  a  succession  of  fibres  laid  even  to  each  other,  and  then 
a  break,  and  then  another  succession.  I  understand  that  a  sliver 
from  a  comber  will  hardly  hold  itself.  It  has  to  be  lifted  up 
from  below  in  order  to  be  drawn.  My  attention  was  very  closely 
called  to  these  branches  of  the  subject  by  observing  the  opera- 
tion of  the  Clement  attachment,  which  we  spoke  of  at  our  last 
meeting,  in  which  cotton,  slowly  and  carefully  ginned  and 
cleaned  in  the  cotton-seed  cleaner  before  it  came  to  the  card, 
was  worked  successfully  —  probably  not  economically,  but 
worked  successfully  —  into  an  even  and  true  strand,  on  a  com- 
mon thirty-six  inch  card,  at  the  rate  of  one  hundred  pounds  to 
a  card  per  day;  and  if  the  product  were  put  alongside  of  this  it 
would  be  easy  to  see  \\  hich  has  the  best  appearance.  In  this 
apparatus  one  could  observe  very  closely  the  tangling  of  the 
fibres  as  they  left  the  doffer,  and  the  straightening  of  the  fibres 
as  they  passed  through  the  rolls  by  their  own  action  each  upon 
the  other.  It  therefore  seems  to  me  that  this  is  another  case 
where,  in  consequence  of  the  bad  and  unfit  condition  of  the 
cotton  as  we  now  receive  it,  we  are  obliged  to  use  the  card  for 
a  purpose  for  which  it  ought  not  to  be  depended  upon.     And 
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I  think  that  this  card  is  in  some  measure  like  unto  many  of  the 
complex  improvements  in  spinning,  —  a  step  in  the  wrong  direc- 
tion ;  a  step  towards  complexity  rather  than  simplicity  in  actioD. 

Col.  Webbsb.  Mr.  President,  if  I  may  be  permitted  a 
word  of  personal  explanation,  my  friend  has  rather  pitched  into 
me  for  criticising  something  I  had  not  seen.  If  the  editor  of 
^*  The  Record  "  had  not  taken  out  a  part  of  my  article,  because 
he  thought  I  stated  the  facts  too  strongly  in  favor  of  a  particu- 
lar  card,  Mr.  Atkinson  would  have  found  my  argument  to  be  in 
favor  of  striking  cotton  down  to  get  rid  of  dirt  instead  of  toss- 
ing it  upwards. 

Mr.  Atkinson.  The  colonel  is  right  there.  I  would  also 
call  attention  to  another  little  point,  to  which  my  attention 
was  called  by  Dr.  Osgood,  the  inventor  of  the  Osgood  gin, 
whom  I  carried  to  a  mill  to  study  the  subject  of  carding, 
as  he  seems  to  know  a  great  deal  about  the  nature  of  cotton 
fibre.  We  took  some  of  what  you  may  call  the  first  quality 
of  card-waste,  or  first  and  second  quality  of  card-waste.  When 
you  first  examine,  it  appears  to  be  very  short  fibre.  And  yet, 
if  you  will  take  that  same  waste,  and  draw  it  carefully  lietween 
your  thumb  and  finger,  condensing  it  and  warming  it  for  two 
or  three  minutes,  you  will  find  that,  instead  of  being  short  fiy- 
ings,  it  is  to  a  very  large  extent  the  finest  and  longest  fibre 
that  there  is  in  the  cotton ;  which,  if  it  could  be  kept  in,  would 
fill  up  the  interstices  in  the  coarser  fibres  of  the  yarn  itself, 
and  would  therefore  serve  a  most  useful  purpose.  I  think  it 
is  the  most  mature  cotton  because  it  is  shortened,  as  the  micro- 
scope shows,  by  the  exceedingly  numerous  convolutions  retract- 
ing it  and  making  it  appear  short.  If  any  of  you  will  test  this, 
you  will  find  that  what  appears  to  be  waste  is  the  finest  cotton. 

The  President.  Gentlemen,  I  would  like  to  say  one  word 
on  this  point  under  discussion  at  this  time,  because  it  seems  to 
me  there  has  been  one  vital  point  left  out  of  Col.  Webber's 
description,  one  of  the  strong  points.  I  understanil  the  licker- 
in  to  be  a  matter  of  taste ;  that  it  can  be  used  in  this  card,  or 
the  common  roll  can  be  used.  But  what  I  discovered  in  the 
action  of  this  card  was  this :  that,  while  the  leaf  was  deposited 
below,  no  cotton  was  left,  and  the  fibre  went  through,  leaving 
a  quantity  of  dirt  in  that  receptacle  at  the  bottom.  After  it 
had  been  running  two  days  and  a  half  I  could  have  held  it  in 
my  two  hands  this  way  [illustrating],  but  all  the  fibre  I  could 
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have  held  in  my  one  hand  closed.  It  struck  me  that  it  had 
many  advantages  over  any  sort  of  screen  that  had  ever  been 
put  under  a  card,  and  that  the  waste  was  very  little. 

Mr.  Atherton.  In  regard  to  Mr.  Atkinson's  objection  to 
lickers-in,  that  is  a  mere  matter  of  taste.  We  have  a  card  run- 
ning at  the  Merrick  Thread  Company  to  be  used  on  Sea  Island 
cotton  ;  and  it  is  so  successful,  as  against  the  other  card,  that 
we  have  an  order  for  their  new  mill  for  twenty-four  cards,  to 
work  exclusively  on  Sea  Island  cotton,  without  lickers-in. 

Mr.  Dronsfield.  Mr.  President,  I  would  like  to  ask  the 
gentleman  the  number  of  top-flats  in  this  card,  and  also  the 
speed  of  the  dofFer  in  putting  through  the  sixty  pounds  of  cot- 
ton a  sample  of  which  he  has  got  there. 

Mr.  Atherton.  Mr.  President,  in  answer  to  the  gentle- 
man I  will  say  that  the  speed  of  our  doffer  is  eight  revolutions 
per  minute,  that  is,  the  regular  speed  when  it  is  doing  sixty 
pounds.  The  diameter  of  the  doffer  is  sixteen  inches  on  the 
face.  I  have  a  record  of  a  test  that  was  given  me  by  Mr. 
Bean,  the  superintendent  of  Merchants'  Mill,  Fall  River.  This 
test  was  made  Jan.  22,  1882.  There  were  three  laps  put  on 
to  the  Whitehead  and  Atherton  card,  weighing  eighty-seven 
and  three-fourths  pounds:  the  weight  of  the  strip  was  sixty 
ounces ;  of  the  fly,  twelve  ounces ;  cylinder  strips  was  twelve 
ounces.  This  was  doing  at  the  rate  of  sixty  pounds  per  day. 
The  common  Wellman  top-flat  card  used  three  laps,  weighing 
ninety  pounds :  weight  of  strippings  fifty-four  ounces ;  fly,  fifty- 
one,  as  against  twelve  ounces  on  the  Whitehead  and  Atherton 
card  ;  cylinder  strippings  was  six  ounces,  as  against  twelve 
ounces  on  the  Whitehead  and  Atherton  card,  —  making  one 
hundred  and  eleven  ounces  waste  altogether.  This  card  was 
doing  thirty-six  pounds  a  day  at  that  time,  against  sixty  on 
the  Whitehead  and  Atherton  card. 

Mr.  Dronsfield.  I  did  not  understand  the  gentleman  to 
say  how  many  flats  there  were  on  the  card. 

Mr.  Atherton.     Twenty-seven. 

Mr.  O.  S.  Brown.  I  noticed  that  on  the  Foss  and  Pevey 
card,  and  also  on  the  Whitin  card,  they  have  a  licker-in.  Now, 
my  experience  with  lickers-in  has  not  been  very  pleasant.  I  have 
been  told  they  are  put  on  for  the  protection  of  the  cylinder. 
If  there  is  any  gentleman  here  who  has  used  lickers-in,  and 
taken  them  out,  I  would  like  to  know  whether  he  has  found 
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them  any  protection  to  the  cylinder  or  not.  I  have  not  found 
them  so,  but  found  them  a  damage. 

Mr.  President,  as  that  does  not  seem  to  meet  with  any  re- 
sponse, I  will  ask  another  question.  I  would  like  to  know  if 
there  is  any  gentleman  here  manufacturing  yarn  from  60's  to 
80*8  who  would  dare  use  the  card  with  the  licker-in  in. 

Mr.  Atherton.  In  answer  to  that,  I  will  say  that  the  par- 
ties who  make  fine  threads  do  not  use  lickers-in  in  working  Sea 
Island  cotton.  They  work  it  right  from  the  feed-roll.  They 
must  consider  that  as  an  advantage,  or  they  would  not  do  it, 
and  they  all  do  that. 

Mr.  Pray.  I  would  like  to  ask  if  our  spinners  of  medium 
numbers  were  satisfied  with  the  same  production  per  card  that 
the  finer  spinners,  like  the  Willimantic  Linen  Company  and 
others  who  are  running  from  sixty  to  one  hundred  and  twenty 
are  satisfied  with,  and  instead  of  asking  for  eighty  or  ninety 
pounds  on  a  card  were  contented  with  fifteen  to  twenty-one 
pounds  per  card,  as  in  the  case  of  Sea  Island  cotton,  whether 
lickers-in  would  be  either  desirable  or  advisable  in  any  case, 
and  if  this  has  not  something  to  do  with  the  question. 

Mr.  Brown.  I  think  that  has  not  any  thing  to  do  with  it. 
I  have  had  some  experience  with  cards  both  with  and  without 
lickers-in.  I  had  some  cards  that  were  built  with  four  rolls  to 
prepare  the  cotton  before  going  on  to  the  cylinder,  or  I  might 
say  to  protect  the  cylinder.  We  first  took  only  two,  then  an- 
other, and  finally,  to  try  the  experiment  on  a  few  cards,  I  took 
them  all  out.  We  watched  the  result  carefully,  and  found  not 
only  that  the  lickers-in  were  no  protection  to  the  cylinder,  but 
that  our  carding  was  much  better,  as  with  the  lickers-in  the 
carding  was  flaky,  but  without  them  we  made  smooth  and 
much  cleaner  carding.  Aside  from  that  I  don't  think  that  I 
saw  any  difference  in  the  cylinder  at  all,  but  in  the  working  of 
the  card  I  did  see  a  great  difference.  I  was  not  able  to  make 
any  carding  except  what  was  clouded,  and  I  do  not  think  any- 
body else  ever  did  ;  but  without  the  licker-in  I  can  make  straight 
carding. 

The  President.  Gentlemen,  have  you  any  thinsf  further 
to  offer  on  the  subject  of  carding?  If  not,  I  would  like  to  say 
a  word  or  two  on  the  subject  of  lickers-in.  I  have  had  only  a 
limited  experience  with  tliem  personally;  but  since  I  went  to 
Lowell,  four  years  ago,  I  have  made  a  great  many  inquiries  in 
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relation  to  the  use  of  the  lieker-in,  which,  in  addition  to  the 
limited  experience  I  have  had,  has  led  me  to  some  conclusions 
in  relation  to  it.  In  Lowell,  the  licker-in  has  been  used,  in 
years  gone  by,  more  extensively  than  elsewhere,  I  believe.  I 
find  very  few  people  there  to-day  who  advocate  the  licker-in 
for  any  sort  of  a  purpose ;  that  is  to  say,  for  the  purpose  of 
making  cotton  yarn  for  weaving  into  cloth.  And  in  many 
cases  where  they  card,  the  lickers-in  have  been  removed  from 
the  card.  I  found  the  testimony  was  a  very  decided  improve- 
ment in  the  work  done.  In  my  own  experience,  I  once  applied 
lickers-in  to  cards  for  the  purpose  of  making  bats,  and  felt  they 
were  just  the  thing  for  a  battened  card.  I  afterwards  was  led 
to  try  to  do  the  same  work  on  an  ordinary  card ;  and  I  found 
that  I  could  make  bats  worth  nearly  a  cent  a  pound  more  upon 
the  common  card  than  I  could  with  the  licker-in  upon  the  cards 
which  I  tried  to  do  it  with. 

That  experience,  and  the  testimony  that  I  have  gathered  in 
Lowell,  led  me  to  the  conclusion  that  it  was  one  of  the  things 
that  I  should  only  use  for  some  special  purpose,  which  I  should 
not  now  be  able  to  name,  but  would  take  the  ordinary  card  in 
preference. 

Mr.  Hoadley,  who  was  to  have  addresed  the  Association  to- 
day, has  not  yet.  arrived.  He  has  been  detained  for  some  rea- 
son, I  do  not  know  what.  We  hope  to  hear  from  him  soon. 
It  might  be  well  to  occupy  the  intervening  time  with  the  pre- 
sentation of  this  set  of  models  which  have  been  prepared  by 
invitation  of  the  Board  of  Government  for  exhibition  to  the 
members  of  the  Association,  showing  different  systems  of  belt- 
ing. These  were  previously  exhibited  to  the  Association,  and 
some  others  have  been  added  since.  If  Mr.  Hill  is  present,  we 
should  be  glad  to  hear  from  him,  if  the  Association  so  elect. 

A  Member.     Mr.  Hill  has  stepped  out  for  a  few  moments. 

The  President.  Mr.  Green  presents  me  with  a  vote  on  the 
subject  of  Assessment,  which  reads  as  follows:  — 

Voted,  That  the  Board  of  Government  be  authorized  to  lay  an  assess- 
ment upon  the  members  of  the  Association  for  the  year  1881,  to  meet  the 
expenses  of  the  current  year,  not  exceeding  ten  dollars,  as  limited  by  the 
By-I>aw8. 

According  to  the  practice   of   the   Association,  only  those 
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members  will  be  assessed  who  were  members  in  1881.  Those 
who  were  admitted  during  1882  will  not  be  assessed. 

The  motion  was  carried. 

The  President.  I  see  that  Mr.  Hill  has  now  returned.  The 
question  for  the  Association  to  decide  is  whether  this  matter 
shall  be  taken  up  at  this  point  or  not.  The  models  have  been 
presented  here  by  the  request  of  the  Board  of  Government 
through  its  secretary,  and  Mr.  Hill  has  some  points  which  lie 
wishes  to  explain  to  the  Association  which  he  failed  to  explain 
to  them  at  the  last  meeting.  If  it  be  your  minds  that  you  take 
up  the  subject  now,  I  would  be  glad  to  hear  a  motion  to  that 
effect. 

It  was  then  voted  that  Mr.  Hill  be  invited  to  explain  the 
models.  Mr.  Hill  then  proceeded  to  explain  in  a  very  interest- 
ing manner  the  workings  of  the  various  models  on  exhibition ; 
but  his  explanation  and  illustration  of  their  operation  was  of 
such  a  nature  that  it  could  not  be  reported. 

Mr.  Atkinson.  I  want  to  give  notice  of  a  proposition  which 
I  wish  submitted  concerning  an  exhibition  of  cotton  machinery, 
and,  as  it  might  possibly  not  come  before  the  meeting  till  after 
lunch,  I  would  like  to  have  all  the  members  understand  it.  At 
a  later  time  I  will  submit  this,  and  give  the  reason  for  its  sub- 
misiiion. 

John  C.  Hoadley,  Esq.,  of  Lawrence,  Mass.,  then  addressed 
the  Association  upon  the  subject  assigned  him,  as  follows:  — 
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STEAM   BOILERS,  AND  THE  CONSUMPTION  OF   FUEL. 

BT   JOHN   O.    BOADLET,    ESQ.,    OP   LAWRENCE,    MASS. 

Gentlemen,  —  It  will  doubtless  be  plain  enough  in  the  end 
that  I  ought  to  begin  by  apologizing  for  appearing  before  you 
without  a  matured  and  written  communication.  Among  the 
eight  or  ten  pages  of  notes  which  I  have  before  me  there  is 
probably  not  a  single  complete  sentence.  Not  a  word  of  it  was 
written  before  eight  o'clock  last  evening ;  but  the  subject  was 
tolerably  familiar  to  me,  and,  as  I  have  been  engaged  recently 
in  labors  which  have  refreshed  and  increased  my  knowledge  of 
the  subject,  I  hope  I  may  be  able  to  say  something  worthy  of 
your  attention. 

Elaborate  experiments  have  been  going  on  for  some  time  at 
Lawrence,  at  the  expense  and  for  the  benefit  of  a  number  of 
subscribers,  comprising  some  of  the  largest  manufacturing  com- 
panies in  the  State  and  in  New  England.  They  are  not  quite 
complete.  The  experiments  are  completed,  and  the  notes  are 
completed ;  but  the  revision  of  the  work,  which  will  finally  re- 
sult in  giving  us  a  few  figures  as  the  net  result,  is  not  complete. 
There  will  be  probably  no  great  change  from  the  figures  as  they 
now  stand,  but  there  may  be  a  small  variation.  It  is  proper  to 
stiite  that  the  results  of  these  experiments  are  at  present  the 
pi-ivate  property  of  those  who  caused  them  to  be  made,  and 
without  their  permission  I  should  not  presume  to  make  them 
public.  So  far  as  the  specific  results  of  these  experiments  are 
concerned,  such  permission  I  have  neither  obtained  nor  sought. 
I  have  spoken  about  this  address  to  some  of  the  gentlemen 
interested,  who  had  no  objection  ;  but  they  could  not  speak  for 
their  associates.  The  results  will  undoubtedly  be  made  public; 
and  I  presume,  judging  from  the  inquiries  which  are  made  for 
them,  they  may  have  an  extensive  circulation,  and  be  accessible 
to  all  before  a  very  great  while. 

One  of  the  most  important  results,  in  my  opinion,  of  our 
course  of  experiments,  was  to  ascertain  that,  under  ordinarily 
careful  conditions,  there  is  no  very  great  loss  resulting  from 
incomplete  combustion.  Unless  extreme  carelessness  is  intro- 
duced ;  unless,  indeed,  there  is  a  set  purpose  and  determination 
to  cause  incomplete  combustion,  and  persistent  means  are  ap- 


32 

plied  to  that  end,  there  will  be  substantially  complete  combu^4- 
tion.  The  process  of  analyzing  gases,  which  was  continued 
during  many  weeks  at  Lawrence,  consisted,  in  the  first  place, 
of  taking  complete  samples  of  chimney  gas  ;  and,  for  my  part, 
I  could  hardly  credit  the  fact,  when  I  found  that  in  two  parts 
of  the  same  fine,  hardly  more  than  two  feet  apart,  the  flue-gases 
might  differ  very  widely.  To  each  tube  two  sets  of  analyzing 
bulbs  were  connected,  so  that  they  gave  a  double  analysis  for 
mutual  verification,  and  the  duplicate  analysis  was  substantially 
the  same,  each  set  of  analyzing  bulbs  showing  the  same  compo- 
sition of  gas ;  yet  the  gases  in  the  two  tubes  would  differ  very 
widely,  so  widely  it  could  hardly  be  supposed^  they  were  taken 
from  the  same  chimney,  even  at  different  times  of  the  day  or 
different  seasons  of  the  year.  So  it  became  necessary  to  intro- 
duce twenty-five  tubes,  extending  to  different  parts  of  the  flue, 
and  to  obtain  mixed  gases,  drawn  from  different  parts  of  the 
flue,  before  we  could  be  sure  or  have  any  kind  of  confidence 
that  we  had  obtained  a  sample  of  the  gas  in  the  flue.  The 
mixture  produced  in  this  way,  from  two  separate  mixing  boxes, 
gave  us  samples  which,  drawn  off  and  analyzed  separately,  pro- 
duced uniform  results,  obtained  again  and  again  many  times,  so 
that  we  feel  very  confident  of  having  obtained  a  correct  sampling 
and  analysis  of  the  chimney  gas. 

This  system  of  drawing  samples  of  gas  and  the  analysis  of  it 
was  usually  continued  through  an  entire  forenoon,  an  entire 
afternoon,  and  an  entire  night ;  the  work  of  twenty-four  hours 
consisting  of  a  series  of  three  analyses  each  day  of  the  whole 
week.  Occasionally,  when  some  special  mode  of  firing  was 
going  forward,  as  when  there  was  a  fresh  fire,  or  when  fresh 
coal  was  thrown  on  before  the  last  previously  fired  coal  had 
been  fully  ignited,  it  was  thought  desirable  to  take  samples 
every  half-hour,  or  oftener,  in  order  to  ascertain  the  qualities  of 
gas  during  the  continuance  of  this  special  mode  of  firing,  or 
particular  condition  of  the  fire.  In  that  way,  extreme  efforts 
were  occasionally  made  to  obtain  carbonic  oxide,  that  is,  C  O. 
The  quantity  of  that  gas  in  the  gases  of  a  chimney  is  usually 
very  small.  We  only  got  a  fraction  of  one  per  cent,  running 
as  low  as  .08  of  one  per  cent,  and  rarely  up  to  .30  of  one  per 
cent,  without  persistent  bad  firing.  Now,  this  seems  a  small 
amount,  but  it  is  by  no  means  despicable  ;  for  the  loss  resulting 
from  a  certain  proportion  of  carbonic  oxide  in  the  smoke  is 
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from  seven  to  eight  tiraes  as  great  as  the  percentage  of  carbonic 
oxide  itself  in  the  smoke.     The  quantity  of  carbon  in  a  given 
quantity  of  carbonic  oxide  is  ^  of  the  whole  quantity.     In  car- 
bonic acid  it  is  only  ^;  so  that  in  100  lbs.  of  flue  gases  a  given 
number  of  pounds  of  carbonic  oxide  (C  O)  contain  a  much 
larger  quantity  of  carbon  than  would  be  contained  in  the  same 
number  of  pounds  of  carbonic  dioxide  (CO2).     Besides  this, 
of  the  total  quantity  of  heat  which  carbon  is  capable  of  pro- 
ducing by  complete  combustion  to  C  O^,  only  .8  is  produced  by 
its  distillation  as  C  O,  .7  being  lost ;  and  the  reduced  quantity, 
.3  of  the  whole,  is  of  course  subjected   to  losses  of   various 
kinds,   as  by   radiation,   by   the   escape   of  hot  gases   to   the 
chimney,  etc.,  as  great  in  actual  amount  ixs  if  the  full  heat  of 
complete  combustion  were  obtained, — obviously  a  much  larger 
proportionate  loss.      It  must  also  be  borne  in  mind   that  for 
every  pound  of  coal  there  are  twenty  to  twenty-five  pounds  of 
flue  gases  produced  ;  so  that  the  one  pound  of  coal  is  only  four 
or  five  per  cent  of  the  gases;  and,  since  only  say  80  to  85  per 
cent  of  the  coal  is  carbon,  this  carbon  will  constitute  no  more 
than  3J  to  4i  per  cent  of  the  gases.     Further,  since  the  carbon 
is  f  of  carbonic  oxide,  the  quantity  of  this  gas  will  be  J  of  the 
carbon  contained  in  it.    Now,  3i  X  J  =  8.2,  and  4J^  X  ^  =  9-9 ; 
and  we  find  that  eight  to  ten  per  cent  of  C  O  in  flue  gas  would 
indicate  the  entire  conversion  of  all  the  carbon  consumed  into 
this  gas,  and  the  production  of  only  .3  of  its  full  heating  power. 
The  loss  entailed,  therefore,  by  the  production  of  small  and 
apparently  insignificant  quantities  of  C  O,  is  by  no  means  in- 
considerable.    But  it  never  need,  and  rarely  does,  exceed  one- 
fourth  of  one  per  cent,  causing  a  loss  of  rather  less  than  two 
per  cent.     This  small  quantity  of  carbonic  oxide  is  absolutely 
the  only  combustible  substance  which,  in  the  combustion  of 
anthracite  coal,  can  ever  be  found  in  the  flue  gases.     To  burn 
this  is  all  that  can  be  sought  or  hoped  for  by  the  adoption  of 
any  process,  patented  or  otherwise,  for  admitting  air  above  the 
grates,  whether  through   the   fire-doors,  through  flues  in  the 
brickwork,  through  a  split-bridge,  or  in  any  other  manner. 

Now,  this  quantity  of  C  O,  small  as  it  is,  is  mostly  made,  in 
my  opinion,  at  the  time  of  firing  and  clearing  the  fire.  It  is 
necessary  to  open  the  fire-doors  for  the  sake  of  cleaning  the 
grates,  and,  when  the  doors  are  opened,  the  draught  is  more 
easily  supplied   through  them   than   through  the   grates   and 
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coal ;  and  the  consequence  is*  the  passage  of  air  through  the 
coal  is  more  sluggish,  the  supply  of  oxygen  is  somewhat  inad- 
equate, and  carbonic  oxide  begins  to  appear.  In  all  the  or- 
dinary modes  of  firing  it  is  necessary  to  haye  the  door  open 
more  or  less,  and  frequently  as  much  as  one  hour  out  of  ten, 
and  there  will  always  be  some  carbonic  oxide  in  the  smoke  at 
such  times ;  but  the  quantity  will  always  be  increased  by  admit- 
ting air  above  the  fire,  whether  through  the  door,  through  the 
thick  walls,  or  in  any  way  aboye  the  fire,  simply  by  diminishing 
the  flow  of  air  through  the  coal.  Now,  if  some  mechanical 
method  of  stoking  could  be  found,  free  from  the  objections 
which  have  always  appeared  in  that  mode  of  firing,  it  would  be 
extremely  desirable,  so  as  to  avoid  opening  the  door.  Of  course 
there  are  often  di£5culties  arising  from  the  fire  being  too  thick  in 
one  place  and  too  thin  in  another,  which  very  much  dimin- 
ish, if  they  do  not  quite  neutralize,  all  the  benefits  to  be 
obtained  from  mechanical  stoking.  As  for  the  admission  of 
air  above  the  fire,  it  has  been  thought  that  very  great  advan- 
tage would  be  obtained  from  admitting  hot  air  above  the  fire 
in  fine  jets.  Many  attempts  have  been  made  in  that  direc- 
tion. But  hot  air,  so  called,  is  far  from  being  so  hot  as  the 
air  which  has  just  come  through  the  fire,  and  which  has  oxy- 
gen in  a  perfect  state  for  combination  with  carbon.  There 
must  always  be  a  large  excess  of  oxygen:  not  all,  by  any 
means,  that  enters  the  fire  can  be  combined,  and  leave  the 
fire  in  combination  as  carbonic  acid.  To  illustrate  this  point: 
Suppose  you  have  a  quantity  of  mustard-seed  to  represent 
nitrogen,  and  mix  with  it  a  quantity  of  hay-seed  to  repre- 
sent oxygen.  You  have  about  three  and  a  half  or  four  times 
as  much  mustard-seed  as  hay-seed,  and  they  are  uniformly 
mixed,  so  that  there  is  a  slight  sprinkling  of  white  through- 
out the  whole  mass;  and  we  will  suppose  that  they  preserve 
a  uniform  relative  combination  under  all  circumstances.  Such 
is  the  condition  of  oxygen  and  nitrogen  in  the  air.  There  is 
no  chemical  compound,  but  a  mixture;  and  they  jointly  oc- 
cupy the  space,  doubtless  in  rapid  vibration,  but  they  occupy 
it,  each  as  a  vacuum  to  the  other  and  to  other  gases.  If  you 
undertake  to  pick  out  the  white  seed,  when  you  get  half  of 
them  picked  out  you  will  find  those  remaining  a  great  deal 
more  diflBcult  to  get  at :  you  cannot  see  them  so  plainly,  and 
there  are  more  black  seeds  in  the  way.    Now,  the  oxygen  and 
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cjirbon  do  not  unite  so  readily  when  you  have  absorbed  a 
hirge  part  of  the  oxygen  from  the  air.  Each  molecule  of  oxy- 
gen is  surrounded  by  a  mob  of  molecules  of  nitrogen,  which 
screen  it  in  some  degree  from  the  contact  of  the  molecules 
of  carbon.  Nor  can  any  possible  subdivision  of  air  by  me- 
chanical means,  such  as  perforated  places  or  tile,  give  even  an 
approximation  to  such  an  intimate  mixture  as  of  necessity 
exists  between  the  combined  and  uncombined  molecules  of 
oxygen  in  air  admitted  through  the  coal.  Two  molecules  of 
oxygen  unite  with  one  molecule  of  carbon,  the  three  mole- 
cules are  condensed  to  the  original  volume  of  the  two  molecules, 
of  oxygen ;  and  the  work  of  condensation  done  on  the  air  by 
chemical  affinity  shows  itself  as  heaL  But  two  neighboring 
molecules  of  oxygen,  separated  from  the  first  by  a  minute 
space  which  may  be  immensely  exaggerated  by  calling  it  one 
millionth  of  an  inch,  pass  on  uncombined,  and  escape  with  the 
smoke,  to  mingle  with  the  kindred  molecules  of  oxygen  in 
the  outside  air,  unchanged.  No  mechanical  mixture  can  rival 
this  in  thoroughness  and  intimacy. 

Oxygen,  in  uniting  with  carbon,  produces  a  very  great 
amount  of  heat.  Every  pound  of  carbon,  united  with  2§ 
pounds  of  oxygen,  produces  14,500  thermal  units. 

The  temperature  that  results  from  the  production  of  this 
quantity  of  heat  depends  upon  the  kind  and  quantity  of 
matter  it  is  diffused  through.  Water  is  the  standard.  The 
quantity  of  heat  which  just  suffices  to  change  tlie  tempera- 
ture of  freezing-cold  water  one  degree  is  called  a  unit  of 
heat.  The  ratio  which  the  quantity  of  heat  required  to- change 
tlie  temperature  of  any  substance  (or  any  particular  form  or 
state  of  any  substance,  as  solid,  liquid,  or  gaseous)  one  de- 
gree bears  to  the  heat  unit  is  the  specific  heat  of  that  sub- 
stance and  state. 

Thus  the  specific  heat  of  air  at  constant  pressure  is  0.2377, 
commonly  taken  as  0.238 ;  so  that  the  same  quantity  of  heat 
that  will  raise  one  pound  of  cold  water  one  degree  of  tem- 
perature will  raise  4.2  pounds  of  air  one  degree.  Mixed  as 
are  the  flue  gases,  each  gas  having  its  own  proper  specific 
heat,  they  yet  differ  so  little  in  that  respect,  and  the  quan- 
tity of  atmospheric  air  so  greatly  preponderates,  that  the 
specific  heat  of  "smoke,"  i.e.,  flue  gas,  may  be  called  0.238. 
The  specific  heat  of  anthracite  coal  is  about  0.2,  or  one-fifth 
that  of  water. 
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Now,  idnce  one  potmd  of  carbon,  on  combining  with  2i 
pounds  of  oxygen,  to  prodace  14,500  units  of  heat,  must  heat 
not  only  these  combined  elements  and  all  associated  elements 
as  well,  the  temperature  will  be  greatly  reduced.  The  com- 
plete combustion  of  carbon  may  be  represented  in  the  follow 
ing  diagram:  — 


BLBMSZITS 


• 


1     pound  of  carbon, 
11.6  pounds  of  atmospheric  sir, 

12.6  totsL 

FROCBSS. 

Carbon ...1       pound, 

Oxygen ...•••    2.66  pounds, 

Nitrogen 8.94  pounds, 

12.60  total,  as  befora. 

PBODUCTS. 

Carbon  dioxide 866 

Nitrc^gen 8.94 

lbs.    12.60 
Add  100  per  cent  surplus  air     ...    .    lbs.    11.60 

Total  weight  of  flue  gases  per  pound  of  carbon    24.20 

If  the  coal  contains  eighty-two  per  cent  of  carbon,  all  the 
preceding  numbers  must  be  multiplied  by  0.82;  and,  for  one 
pound  of  such  coal,  our  diagram  becomes, — 

BLEMBNTS.  PROCESS.  PRODUCT. 


C 0.82        C,  0.82 

(O,  2.] 
Air     ...     .      9.51     ( N,  7.33  N,     7.33 


C,  0.82) 
O,  2.18  > 


COk,  3.00 


10.33           10.33  10.33 

Add  100  per  cent  siuplus  air 9.51 

Total  weight  of  flue  gases  per  pound  of  coal    19.84 

When   the   flue  gases  exceed  twenty  pounds  per  pound  of 
coal,  as  they  often  do,  of  course  the  excess  is  atmospheric  air. 
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But  it  must  be  remembered  that  we  shall  not  have  a  certain 
quantity  of  free  nitrogen,  from  which  all  the  associated  oxy- 
gen has  been  withdrawn,  and  along  with  it  another  quan- 
tity of  atmospheric  air,  with  due  proportion  of  oxygen  and 
nitrogen  ;  but  a  mixture,  more  or  less  complete,  of  oxygen  and 
nitrogen,  in  which  the  former  is  greatly  less,  —  one-half  less,  — 
and  the  latter  undiminished ;  with  the  carbon-dioxide. 

The  resulting  temperature  will  therefore  be  from  2,500  to 
8,000  degrees  F.  in  the  heart  of  the  fire.  It  can  never  be  so 
high  at  the  top  of  the  fire,  —  never  nearly  so  high  at  the 
bridge  wall,  because  heat  is  radiated  directly  from  the  fire  to 
the  boiler,  and  almost  completely  absorbed  by  the  sooty  sur- 
face of  the  iron,  and  transmitted  to  the  water,  leaving  the 
gases  cooler  by  800°,  1,000%  or  more,  at  the  bridge  wall. 
Indeed,  1,500°  F.  at  the  bridge  wall  is  a  high  temperature. 

The  anthracite  coal  used  at  Lawrence  gave,  on  analysis  of 
samples  obtained  from  every  firing,  82.43  per  cent  of  carbon, 
and  a  little  hydrogen  (1.86  per  cent),  and  had  a  heat-producing 
power  of  13,097  heat  units,  and  an  evaporative  power  of  13.56 
pounds  of  water,  from  and  at  212°.  This  is,  of  course,  subject 
to  certain  inevitable  losses,  some  of  which  can,  however,  be 
considerably  reduced  by  care  and  suitable  arrangements.  A 
good  deal  of  loss  occurs  at  night  by  incomplete  combustion  of 
banked  fires,  with  imperfect  dampers.  Perfectly  tight  dampers 
are  the  only  remedy  for  this.  Excess  of  air  supply  would  cause 
but  little  loss  if  the  gases  could  be  cooled  down  quite  to  the 
temperature  of  the  external  air.  This  condition  cannot  be 
reiilized,  but,  by  suitable  arrangements,  can  be  approximately 
reached,  —  and  the  closer  the  better. 

With  natural  draught,  and  rather  slow  combustion,  we  suc- 
ceeded, in  the  Pacific  boiler,  in  bringing  down  the  temperature 
iu  the  smoke-box,  duiing  six  weeks,  to  385°,  373°,  371°,  365°, 
348°,  and  377°,  — a  mean  of  369.8°,  say  370°.  This  is  very 
low,  much  lower  than  usual,  and  about  as  low  as  possible  with 
natural  chimney  draught.  With  the  Marland  apparatus  we  had, 
for  two  weeks,  196°  and  189,  — a  mean  of  192.5°.  The  differ- 
ence, therefore,  was  177.3°  ;  and  as  the  gases,  per  pound  of 
coal,  were  25.93  pounds,  equivalent,  in  capacity  for  heat,  to 
(25.93  X  0.238)  6.17  pounds  of  water,  we  have  6.17  times 
177.3,  equal  to  1,094  heat  units,  saved  and  returned  to  the  fire 
fur  each  pound  of  coal  burned. 
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The  heat  of  vaporization  of  one  pound  of  wjiter,  from  and  at 
212%  is  965.7  heat  units ;  so  that,  dividing  1,094  by  965.7,  we 
have  the  evaporation  of  1.18  pounds  of  water  added  to  the 
actual  eflBciency  of  each  pound  of  coal. 

If  we  take  the  quantity  of  water  evaporated  during  the  day, 
while  steam  is  wanted  for  use,  and  divide  the  number  of  pounds 
of  water  by  the  number  of  pounds  of  coal  consumed  day  and 
night,  throwing  out  the  evaporation  at  night  as  of  no  value, 
the  water  evaporated  from  and  at  212°  per  pound  of  coal,  during 
six  weeks,  with  natural  draught,  was  9.32  pounds ;  and  for  five 
weeks,  with  anthracite  coal,  9.34  pounds.  The  addition  of  1.13 
pounds  to  this,  making  10.47  pounds,  shows  a  gain  of  1.13 
divided  by  9.34,  equal  to  12.1  per  cent,  or  more  than  11  per 
cent  above  the  cost  of  running  the  blower. 

Other  methods  of  comparison  show  a  similar  result.  It 
will  be  seen  that  here  is  no  mysterious  process  of  augmenting 
the  quantity  of  heat  by  any  hocus-pocus  of  pretended  smoke- 
consumption,  or  what  not,  but  simply  the  good,  old-fashioned 
method  of  economy. 

Having  burned  the  fuel  as  perfectly  as  possible,  and  obtained 
from  the  gases  of  combustion  all  the  heat  possible  to  obtain  in 
the  flues  of  a  boiler,  with  natural  chimney  draught,  we  simply 
extract  nearly  one-half  of  the  remaining  heat,  and  return  it  to 
the  furnace  in  the  air  which  fans  the  fire.  I  had  visions  of 
reducing  the  flue-gases  to  134°,  and  got  down  only  to  192°; 
but  there  is  room  for  improvement  in  the  apparatus.  And  it 
must  be  remembered  that  this  comparison  is  not  with  ordinary 
practice,  —  even  good  ordinary  practice,  —  but  with  almost 
theoretical  conditions.  The  main  chimneys  of  some  of  the 
largest  mills  in  the  State  show  from  400°  to  530°  as  mean 
temperatures  of  the  escaping  gases.  These,  cooled  even  down 
to  192°,  would  show  a  return  to  the  furnace  of  from  one-half 
to  two-thirds  of  the  heat  now  lost,  and  a  saving  of  more  than 
fifteen  per  cent. 

The  efficiency  of  the  boiler  is  greatly  increased  by  the  com- 
mand of  the  draught  given  by  the  blower,  so  that,  whenever 
recinired  during  the  busy  hours  of  the  day,  two  or  three  times 
as  much  steam  can  be  produced  per  hour  as  by  natural  chimney 
drauglit,  —  an  advantage  which  goes  to  reduce,  if  it  does  not 
overcome,  the  augmented  first  cost  of  the  plant  with  abstractor 
and  blower.     Indeed,  it  seems  probable  that,  for  a  given  steam- 


89 

supply,  the  cost  of  boilers,  abstractors,  blowers,  and  chimney 
will  be  little,  if  any,  more  than  that  of  boilers  and  chimney 
alone,  for  natural  chimney  draught.  It  was  thought  that  water- 
grates  would  be  necessary,  and  a  costly  water-grate  was  put 
in ;  but  it  leaked,  and  I  replaced  it  by  a  cast-iron  rocking-grate, 
which  seems  to  stand  the  heat  very  well. 

I  think  the  grates  will  require  renewal  oftener;  but  how 
much  extra  expense  this  will  entail  can  only  be  ascertained  by 
experience.  A  mode  of  construction  for  the  Marland  abstractor, 
materially  cheaper  than  that  first  built,  has  just  been  started, 
and  seems,  so  far,  to  answer.  The  whole  apparatus  is  now  in 
practical  working,  under  the  sole  management  of  the  men  in 
charge  before  the  experiments  began ;  and  any  defects,  incon- 
veniences, and  drawbacks  will  be  likely  to  reveal  themselves. 

The  steam  superheating  arrangement,  designed  to  prevent 
the  presence  of  entrained  water  in  the  steam,  with  rapid 
evaporation  in  the  Marland  boiler,  which  might  have  given  a 
fallacious  appearance  of  gain  to  the  new  process,  has  been 
changed  to  the  ordinary  form  of  setting,  to  insure  greater 
safety  and  durability  to  the  boiler  in  case  water  is  carried 
too  low.  The  arrangement,  while  in  use,  answered  its  purpose 
perfectly,  and  was  essential  to  the  experiment,  as  calorimetric 
experiments  to  determine  the  quality  of  the  steam  are  extremely 
laborious  and  delicate,  and  give  results,  after  all,  rarely  quite 
satisfactory.  I  have  now  covered  the  topics  which  I  had  laid 
out,  and  shall  be  happy  to  answer  any  questions. 

It  was  then  voted  that  the  thanks  of  the  Association  be 
tendered  to  Mr.  Hoadley  for  his  interesting  address. 

A  Member.  As  it  is  not  quite  time  to  adjourn  from  this 
morning's  meeting,  I  suggest  that  Mr.  Atkinson  speak  to  us  in 
relation  to  the  exhibition  this  fall. 

Mr.  Atkinson.  Mr.  President,  I  beg  to  present,  by  title,  an 
article  upon  "  Cotton  Improvement,"  which  is  printed  in  the 
supplement  of  this  mt)rning's  ''Journal."  The  Board  of 
Government  will  take  such  action  about  printing  it  in  the 
report  as  they  may  see  fit.  In  connection  with  that  subject 
I  offer  the  vote  which  I  have  already  referred  to,  which  is  aa 
follows :  — 

Voted,  That  the  Board  of  Government  be  requested  to  see  what  action 
may  be  taken  by  the    Association  to  secure  an  exhibition  of  seed-cotton 
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deaoen,  gins,  pretses,  and  other  afiparatns  comiected  with  cottoo,  at  the 
fair  of  the  Xew-England  Manufactorers'  and  Mechanics'  InstHote,  begin- 
ning on  the  first  Wednesday  in  September,  and  to  call  a  s^^ecial  meeting  to 
act  njion  their  report,  if  deemed  by  them  expedient. 

I  have  treated  this  subject  so  folly  in  "  The  Jonmal,"  this 
morning,  that  it  would  be  superfluous  to  add  much  to  it ;  and  I 
merely  call  your  attention  to  the  great  fact  which  had  escaped 
myself,  and,  I  thinks  had  escaped  many  others  before,  —  that 
during  the  transition  state  from  the  old-fashioned  farm-gin  and 
farm-press,  operated  irregularly  and  slowly,  without  much  need 
of  pushing  the  work,  to  the  steam-ginning,  doing  the  work  of  a 
neighborhood,  I  say  that  in  that  transition  state,  and  until  the 
steam-ginning  process  is  thoroughly  reformed,  there  is  a  con- 
stant, steady,  and  increasing  depreciation  of  the  quality  of  the 
cotton  crop.  That  change  from  farm-ginning  to  steam-ginning 
is  going  oa  with  considerable  rapidity;  and  as  I  am  now 
informed  there  is  more  difficulty,  even  fn  this  dry  season,  with 
a  cotton  crop  that  ought  to  have  been  of  the  best  quality  than 
there  has  usually  been.  I  tliink  it  may  be  fairly  attributed  to 
this  change  in  the  method  of  preparing  and  operating  upon  the 
cotton  at  the  South.  The  steam-ginnery  is  worked  for  toll,  or 
for  money.  The  object  of  the  owner  is  to  rush  through  every 
bale  of  cotton  that  he  can  possibly  treat.  The  object  of  the 
farmer  is  to  get  his  cotton  ginned  quickly,  and  to  get  away  as 
soon  as  he  can.  The  result  of  that  is,  that  the  makers  of  the 
cotton-gin  are  now  recommending  them  almost  exclusively  on 
their  alleged  capacity  to  turn  out  large  quantities  of  cotton  ; 
and  they  are  offered  as  being  capable  of  doing  from  sixteen  to 
twenty  bales  of  cotton  in  a  day,  and  of  stripping  the  seed  clean, 
when,  in  fact,  the  utmost  that  an  eighty-«aw  gin  ought  to  be 
called  upon  to  do  in  a  day  is  ten  bales ;  and  stripping  the  seed 
clean  is  the  worst  possible  method  that  can  be  applied.  There- 
fore there  is  an  increasing  quantity  of  gin-cut,  badly-treated 
cotton.  What  is  to  be  the  remedy  is  not  so  apparent.  I  have 
treated  the  subject  fully  in  the  paper,  and  I  will  refer  you  to 
that. 

I  will  call  your  attention  to  a  new  bale  of  cotton  which  was 
packed  by  a  two-hoise  press  by  a  concern  in  St.  Albans,  Vt.,  — 
Tho  International  Hay  and  Cotton  Press  Company.  They  can 
carry  the  size  of  the  bale  up  to  at  least  three  hundred,  and 
perhaj)s  four  hundred,  pounds,  and  they  can  reach  as  great  a 
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density  as  thirty  or  thirty-five  pounds.  The  beginning,  as  you 
see,  is  going  on  in  many  directions,  and  the  concentration  of  all 
these  methods  of  improvement  is  the  thing  I  wish  to  compass, 
and  I  therefore  present  this  resolution. 

Mr.  Pray.  I  have  been  over  this  ground  without  any  con- 
sultation with  Mr.  Atkinson  or  his  friends.  We  have  not  as 
yet  compared  notes  for  one  moment,  but  I  should  urge  the 
matter  by  all  means ;  and,  if  a  committee  is  appointed,  I  should 
like  to  have  that  committee  make  an  appointment  with  me,  and 
go  to  my  house,  and  see  what  I  have  been  up  to  for  the  last  six 
months,  and  see  if  there  is  not  ample  need  of  making  a  move  in 
this  matter. 

The  motion  was  then  adopted. 

Mr.  Atkinson.  During  the  noon  intermission  there  will  be 
hung  up  two  more  pictures  from  China,  representing  the  cotton 
fabrication  of  China  "  From  the  Field  to  the  Loom."  By  that 
method  the  largest  body  of  cotton-using  people  in  the  world  are 
now  clothed.  On  that  table  presently  will  be  a  complete  col- 
lection of  the  native  garments  which  are  used  in  North  China, 
where  it  is  very  nearly  as  cold  as  it  is  here  in  winter.  You 
will  observe  that  for  corpses  very  thin  garments  are  assumed  to 
be  required  by  the  Chinese,  and  for  the  dwellers  in  this  upper 
world  very  substantial  and  thick  ones. 

The  Secretary.  I  have  been  requested  by  Mr.  Nagle  of 
Providence,  a  member  of  the  Association,  to  present  an  article 
which  he  has  written  on  "  The  Loss  of  Power  in  the  Use  of 
Belts."  It  had  not  been  ])assed  upon  by  the  Board  of  Govern- 
ment; and  he  desired  me  to  request  the  Association  to  have 
this  matter  referred  to  the  Board  of  Government,  with  leave  to 
publish  if  they  see  fit. 

A  motion  was  made  that  the  matter  be  referred  to  the  Board 
of  Government,  with  leave  to  publish  with  the  report  of  this 
meeting,  if  they  deem  it  advisable. 

The  motion  was  seconded  and  adopted. 

The  Secretary.  The  same  gentleman,  Mr.  Nagle,  has  laid 
upon  the  table  here  a  number  of  copies  of  a  pamphlet,  entitled 
"  Form ula»  and  Tables  for  the  Horse-Power  of  Leather  Belts," 
for  distribution  among  members  who  may  desire  to  take  them. 

[Recess  until  two  o'clock  p.m.] 
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ATITRXOOX  SESSION. 

Tit*  3ie*czc  "wiB^  :ali«i  u>  ovitt  shoitlj  after  two  o'clock  by 
5t  XrLTrri.  ii  iSe  ^Icaezh^?  of  the  President,  who  stated 
ziikz  >£^  A:.mrH:a  hid  x  itw  worJai  to  add  in  connection  with 

K:  Az^is»:'S.  Mr.  Cbairaan.  what  I  have  to  add  would 
3t»  ji  :'-:aati*zz^:iL  wiii  lie  di^sse  of  stieain.  Before  I  touch  that 
iu.  :■!*•: a.  jfc  nif  iSiSf  zhiz^  lae  sei  of  water-color  pictures  paiuted 
iiT*  »i  tiif<*f  TiiiCTK'  :£  slk  ^wtichwere  suspended  upon  the  wall] 
>^i:xM:r  iiif  Cii3ift»  wrri  &oai  the  field  to  the  loom  upon 
:t:(r:  a  i.  is-  T'^^•j:ci^  5C*pft5».  and  this  set  of  hand-made  fabrics 
laii  r-ijriiiia-*  :c  CurT.k  !!4:C'e  of  which  are  of  most  graceful 
ii:x.Tt«.  12?-  T-  •!  roserr*  '*il:bci£ng  a  mammoth  pair  of  breeches], 
-vi^f  :vcir',.ati«i  *t  >(•f:»i^^&  Russell  i  Co,  of  China,  in  answer 
T.*  i  r^-:  ijf^  ^iiiU  ti>*T  w\xild  purchase  them  for  the  Atlanta 
^ATOivij.ii*  riej  SiaSf  B»e  a  pfesent  of  this  set  for  use  at  the 
A^iJJii  £3L7c^iii:c^  4z.«£  affaerwanis  for  the  benefit  of  Xew  Eng- 
"^^'i  Tcti  :Liw:nr*ir5w  if  ibej  iii-oold  find  any  service  in  them. 
Titi"  IT-  ^Gn;  cc  »ie  sd.^ss  perfect  examples  of  the  hand-made 
fti.cj,^  tii:  I  lAT^   ei>er  sieea  of  their  kind,  and  will   bear 

;   :.  ~   ?::i   ".Ir    ^ -':>::  of  heatins:,  as  man v  of  von 

*        *  •  ^.  »  ft 

i^   ;     .--..■.,  :^   I  ::  .z>C-ri".c-i  :ir  cuesiion  of  electric  light- 

-     V   rtj,  :r*i   :l£-   cca-Iii^ion   that  an  electric 

>..:>::->  :-f  rx^i.r;.-  Ii^h;  of  the  future,  for  many 

.    -     -.      V::  >    :        >>:::::  -lAnim^  in  the  way  of  its  general 

•  -  :  ^     -.;>:::-  ::  }»:^er.    I:  interested  me  very  greatly 

^      :....:.  7.:;:::.^  of  >clen:iDo  gentlemen,  to  have 

*^-      >c^-  '.«     \-   •  *^    :Vc-T^ '»■*:: :^  hich  authority  vou  are  all 

-    -.     . .   ,  .  .    :;:-t-  :.  r.   ::    :*:.e  pr\'-gress  which  had  l>een 

y     ,  • .;  .     :    :     :. '.Li::: r.  of  caseous  fuel  to  producing 

.^  ^  >-;'C     :^  '-    ::t -7  el:ziir.a:ing  the  wasteful  inter- 

x^    _      .:    :.,  >::    :-.>i:^  : -.-     T":.e  soiectific  statement  of  these 

.  >   V  ..  ".  ;*   \  -v.-.    :■.   ..  -t.r-ire  ^Ivo::  by  Professor  Aryton  of 

V    ;   .    /\  ;_     .;v;-,:  i:  :'  ^  r:-.  i.vh  electric  exposition  in  French, 

>.....;  A    .1  :  .//-.>".uvi  -r.i  n.w  for  sale  by  A.  Williams 

I  .,  v.,.:><  >..»  .  >;-;..k  vt  ::..>  \v::h:ut  any  scientific  knowl- 
*s:r;v.  .r  vi  xx.::..u:  Ar\  :::  :::>c:uc:.;  of  any  kind,  merely  calling 
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your  attention  to  a  field  which  opens  almost  infinite  possibilities. 
On  examination  I  found  that  great  progress  had  been  made  in 
the  conversion  of  anthracite  coal  and  superheated  steam  into  a 
gas  for  heating  purposes  only.  This  fuel  gas  is  not  enriched 
as  the  water  gas,  commonly  so  called,  is  by  the  mixture  of  the 
gaseous  products  of  petroleum  ;  but  is  used  pure  and  simple, 
burning  with  a  blue  fiame,  giving  no  light,  but  furnished  through 
pipes  for  ordinary  heating  purposes  and  for  the  operation  of  gas- 
engines.  This  work  is  being  done  on  a  commercial  scale,  but  at 
the  same  time  experimentally  only,  on  the  part  of  a  company  of 
very  rich  men  in  New  York  who  own  the  patents.  It  does  not 
yet  seem  to  have  taken  the  form  of  stock  certificates  to  any  ex- 
tent ;  and,  as  far  as  I  can  judge  by  visiting  the  works,  they  are 
genuine  experiments  by  able  men,  taking  time  enough  to  elimi- 
nate faults  to  get  at  the  true  facts.  This  fuel  gas,  as  they  call  it, 
is  obtained  by  the  burning  of  anthracite  cdal,  first  carrying  the 
products  of  combustion  through  two  superheaters  until  they 
are  heated  to  a  white  heat.  The  direction  of  the  draught  is  then 
changed;  the  steam,  superheated,  is  carried  into  the  fire-pot 
where  the  anthracite  coal  is  burning,  over  the  coal  and  not 
through  it.  At  that  point  the  current  of  superheated  steam 
meets  a  shower,  so  to  speak,  of  pulverized  anthracite,  constitut- 
ing a  third  part  of  the  quantity  of  fuel  used,  which  of  course  is 
a  very  cheap  element.  That  is  oxidized  immediately ;  all  ten- 
dency to  condense  is  removed ;  and  a  gas  is  produced  at  an 
alleged  cost  (I  speak  only  by  hearsay)  of  fifteen  cents  a  thousand 
feet.  It  is  alleged  that  this  gas,  in  distinction  from  that  now 
made  in  Europe  by  the  Dowson  process,  has  very  much  greater 
calorific  power.  The  gas  referred  to  by  Professor  Aryton,  when 
worked  in  an  Otto  gas-engine,  calls  for  the  use  of  five  thousand 
feet  to  get  an  equivalent  of  one  thousand  feet  of  ordinary  illu- 
minating coal  gas.  It  is  alleged  by  the  parties  in  Yonkers  that 
less  than  two  thousand  feet  of  their  fuel  gas  is  equal  to  one  thou- 
sand feet  of  ordinary  coal-gas.  The  gas-engine  has  been  more 
fully  developed  in  Europe  than  here.  The  only  form  of  that 
engine  which  we  have  as  yet  much  knowledge  of  is  the  Otto 
silent  engine,  which  is  now  made  in  Philadelphia  by  a  firm  there 
whose  name  I  do  not  recall.  Mr.  Woodbury  has  it.  They  are 
making  some  six  hundred  a  year.  The  Clerk  engine  is  a 
double-acting  engine,  and  appears  to  have  a  more  continuous 
action.     The  importance  of  the  whole  subject  may  be  witnessed 
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by  this  fact:  that  Professor  Aryton,  who  is  a  high  authority, 
states  that  in  gas-engines  of  small  capacity  —  that  is,  of  from 
fifteen  to  thirty  horse-power  —  one  horse-power  per  pound  and 
two  one-hundredths  of  coal  per  hour  can  be  brought  into  use. 
The  best  result  yet  reached  in  practice  in  any  steam-engine  is 
in  some  of  the  more  recent  steamships  built  in  Great  Britain,  in 
the  best  of  the  compound  engines,  in  which  they  have  obtained 
one  horse-power  to  a  pound  and  seven-tenths  per  hour.  It  will 
be  observed  that  this  allegation  made  by  high  scientific  author- 
ity reaches  results  in  a  small  gas-engine  better  than  the  largest 
and  most  perfect  steam-engine  ever  reached. 

Now,  then,  if  fuel  can  be  made  from  anthracite  coal  and 
water,  distributed  through  the  ordinary  system  of  gas-pipes, 
and  applied  in  gas-engines  to  the  working  of  dynamo-electric 
machines,  which  was  the  connection  in  which  Professor  Aryton 
brought  the  subject  up  at  the  Paris  Exposition,  the  question  of 
cheap  power  for  the  production  of  electricity  is  on  the  way 
toward  being  solved.  It  will  interest  manufacturers,  especially, 
who  have  gas-works,  to  find  that  a  large  portion  of  their  works 
—  to  wit,  the  gas-holder  and  all  the  buildings  —  may  be  con- 
verted to  useful  purposes,  first  in  the  production  of  power  with 
a  dynamo-machine  for  lighting,  but  second,  for  domestic  pur- 
poses and  for  manufacturing  purposes  ;  always  qualifying  what 
I  say  by  stating  that  I  have  merely  made  one  superficial  inspec- 
tion of  the  case,  and  being  careful  that  that  is  put  down,  so 
that  I  may  not  be  committed.  It  would  appear  that  this  fuel 
gas  is  being  distributed  through  Yonkei*s  to  some  two  hundred 
takers. 

I  saw  it  in  use  in  a  little  tailor's  shop,  where  he  heated  his 
goose,  and  his  goose  served  as  his  stove ;  he  did  not  need  any 
other  heat  in  the  shop.  He  did  his  smoothing  and  his  heating 
with  the  same  apparatus.  I  saw  it  in  use  in  a  milliner's  shop, 
where  the  little  German  milliner  was  apparently  a  little  proud 
of  her  coal  fire  burning  in  a  stove  with  no  dust  and  no  ashes. 
The  fuel  was  simply  a  lot  of  pieces  of  fire-bricks  heated  up  to 
incandescence,  and  giving  off  heat  and  shining  as  if  she  had 
a  good  fire.  In  the  hat- factory  the  same  fuel  is  applied  to  the 
calender  rolls,  to  straw-pressinof,  to  embossing  on  the  leather  for 
the  linings  of  the  hats,  and  to  a  great  variety  of  purposes. 
In  the  laundiy  it  is  applied  to  calender  rolls* and  various  other 
purposes  wliicli  you  know  would  be  required  in  a  laundry.     It 
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is  perfectly  and  absolutely  under  control.  You  can  obtain  a 
good  degree  of  heat,  and  retain  it  uniformly  for  any  length  of 
time.  It  is  also  in  use  in  two  restaurants,  the  only  heat  that 
they  have  for  cooking,  and  in  many  private  houses.  So  far  as 
a  superficial  and  single  examination  can  go,  there  is  a  great 
commercial  fact  already  established.  I  understand  that  the 
works  cost  about  forty  thousand,  dollars.  They  allege  that 
they  make  the  gas  at  a  cost  not  exceeding  fifteen  cents  a 
thousand  feet.  They  allege  that  they  made  fifty  thousand 
cubic  feet  of  gas  from  a  ton  of  anthracite  coal.  They  expect 
to  reach  fifty  thousand  or  sixty  thousand.  They  sell  it  at 
fifty  cents  a  thousand.  The  consumers  say  that  at  fifty  cents 
they  get  their  modicum  of  heat  at  a  cost  less  than  the  prime 
cost  of  coal  for  domestic  purposes  and  shop  purposes,  and  save  • 
all  the  necessity  of  removing  ashes  or  coal,  and  all  dust.  It 
opens  up  a  suggestive  field  which  I  should  hardly  dare  to 
bring  before  the  Association  without  further  investigation, 
unless  there  was  a  scientific  backing  for  the  acceptation  of  the 
result.  I  think  Mr.  Grinnell  knows  something  about  the  gas- 
engine  ;  and  Mr.  Woodbury  has  lately  investigated  the  works 
of  the  gas-engine  company  in  Philadelphia.  I  think  it  would 
be  an  interesting  subject,  and  at  least  worthy  of  calling  your  . 
attention  to. 

Mr.  Grinnell.  I  can  say  a  word  to  you  in  regard  to  the 
engines  now  being  built  in  large  numbers  in  PhUadelphia,  and 
I  really  take  pleasure  in  doing  so ;  not  that  I  have  any  disposi- 
tion to  speak  to  you  except  to  merely  state  what  knowledge 
I  have.  I  had  occasion  to'  establish  a  branch  shop  in  Philadel- 
phia for  our  works.  In  the  first  place,  I  had  a  suitable  shop 
where  I  could  get  a  suitable  flue,  and  placed  a  small  steam- 
engine  to  run  the  machine  I  proposed  to  put  in  the  building. 
I  also  found  it  affected  the  fire  insurance  on  a  large  building 
that  I  had  control  over.  I  presume  it  would  be  a  new  revela- 
tion to  very  many  of  the  practical  manufacturers  in  New  Eng- 
land to  learn  that  the  gas-engine  is  so  extensively  used,  and  so 
veiy  satisfactorily  used.  I  saw  one  that  had  been  running  for 
four  years,  and  was  a  smooth-running  and  pleasant  piece  of 
machinery ;  and,  from  a  mere  casual  inspection  of  its  working, 
I  was  satisfied  it  was  a  thoroughly  practical,  simple,  and  ac- 
ceptable machine. 
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Mr.  Atkinson.  I  would  like  to  add  that  this  Otto  engine 
is  now  largely  used,  operated  by  the  ordinary  illuminating  gas 
which  is  distributed  through  pipes.  The  claim  made  by  the 
promoters  of  the  use  of  fuel  gas  is  that  there  being  no  free  car- 
bon, no  smoke,  no  liability  to  soot,  they  have  an  absolutely 
pure  calorific  agent  which  will  not  clog,  and  in  the  working  of 
which  the  engine  will  keep  itself  perfectly  clear  and  clean. 
The  ordinary  gas  made  from  petroleum,  such  as  we  use  in  our 
factories,  made  in  private  works,  cannot  be  used  in  the  gas- 
engine  BLJb  all,  because  it  gives  too  much  free  carbon :  it  clogs. 
The  ordinary  illuminating  gas  of  the  city  works,  having  much 
less  carbon,  can  be  used ;  but  it  would  seem  to  be  reasonable 
that  a  fuel  gas  with  no  free  carbon  at  all  might  rightly  be 
claimed  as  altogether  the  best  for  the  purpose,  and  also,  of 
course,  excessively  cheap.  There  is  no  purifying.  The  gas  is 
carried  directly  from  the  gas-making  apparatus  right  into  the 
holder,  then  distributed  directly  for  heating  purposes.  There 
seems  to  be  nothing  in  the  way  of  exceeding  cheapness. 

Mr.  Woodbury.  Mr.  President,  those  of  you  who  desire 
to  look  up  this  question  of  fuel  gas  further  can  find  a  very 
exhaustive  account  of  it  in  the  transactions  of  the  meeting  of 
the  mining  engineers  held  at  Washington;  an  article  by  the 
chemist,  Professor  Henry  Wurtz  of  New  York  City,  who  has 
given  a  great  deal  of  attention  to  this  subject.  Last  Monday 
I  was  in  the  machine-shop  of  Schlier,  Schumm,  &  Co.,  Phila- 
delphia, where  they  build  two  hundred  gas-engines  a  year ;  all 
less  than  twenty-five  horse-power.  They  were  in  successful  use 
there,  and  they  are  largely  sold  in  the  West.  The  question  of 
the  use  of  tliis  gas  is  merely  one  applicable  to  small  powers, 
where  there  is  at  the  present  time  the  greatest  waste  of  fuel. 
In  the  use  of  coal  gas,  a  horse-power  is  obtained  in  these  gas- 
engines  for  about  twenty-one  cubic  feet  of  illuminating  coal- 
gas  an  hour ;  and  with  the  fuel  gas,  such  as  is  made  in  Yonkers, 
it  would  be  about  forty  feet  of  gas  per  horse-power  per  hour. 
It  is  a  subject  that  has,  of  course,  a  great  deal  of  promise  for 
the  future,  but  it  is  limited  to  small  powers. 

The  President  stated  that  he  did  not  remember  the  price 
paid  at  his  mill,  but  a  revision  of  the  prices  was  being  made ; 
he  thouglit  the  price  was  something  like  nine  hundred  dollars, 
but  after  tlie  revision  the  price  will  be  ten  or  fifteen  per  cent 
less  tliun  before. 
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M«  NSON.     There  are  three  or  four  types  of  gas-engines 

to  oference  is  made  in  England.     The  Clerk  engine,  a 

uting  engine,  which  has  just  been  introduced  into  this 
xjr,  is  made  in  Glasgow ;  and  when  I  brought  up  the  sub- 
of  these  small  powers  before  the  owners  of  the  fuel  gas  in 
mnection  with  electro-motive  power,  it  was  apparently  rather 
a  new  direction  for  them ;  and  the  next  week  I  heard  that  they 
had  contracted  for  one  of  the  Clerk  double  gas-engines,  and 
also  for  a , dynamo-machine,  and  are  about  to  set  the  two   to 
work  together  in  Yonkers,  and  develop  the  application  to  elec- 
tric lighting. 

I  would  call  attention,  also,  to  the  sample  of  sliver  which  has 
been  sent  down  from  my  office  in  that  brown  box,  which  is  a 
representation  of  the  product  of  the  Clement  attachment  as  I 
described,  a  hundred  pounds  a  day  of  cotton  properly  prepared 
on  a  thirty-six-inch  card.  I  would  like  to  have  experts  compare 
it  with  the  product  of  the  Whitehead  and  Atherton  card.  I 
think  it  shows  conclusively  that  the  way  to  begin  to  card  cotton 
is  to  begin  to  clean  it  in  the  seed. 

The  gentlemen  will  observe  the  graceful  fashion  of  these  gar- 
ments, and  also  the  fact  that  in  North  China,  which  is  a  very 
densely  populated  section  of  the  world,  they  must  use  rather 
more  than  two  and  a  half  pounds  of  cotton  to  the  head,  which 
is  the  amount  that  has  been  assigned  to  them.  If  any  one  de- 
sires to  appear  in  the  habiliments  of  a  Chinese  corpse,  the  gar- 
ments suited  for  that  purpose  are  also  here.  If  the  Chinese  use 
five  pounds  a  head,  they  being  probably  four  hundred  millions 
in  number,  it  would  take  two-thirds  of  an  American  crop  of 
cotton  to  clothe  the  people  of  that  country,  of  whom  not  more 
than  five  or  eight  per  cent  have  yet  been  reached  by  the  machine- 
made  fabrics  of  Europe  and  America  combined.  Compared  with 
the  capacity  of  the  Georgia  home-spinners,  the  capacity  of  our 
own  operatives  in  New  England  is  one  hundred-fold  as  much 
as  the  capacity  of  the  hand-spinner  and  hand-weaver  of  the 
South.  Assuming  that  the  Chinese  are  twice  as  capable  as  the 
home-spinners  of  the  Southern  country,  then  these  hand-made 
fabrics  represent  fifty  times  the  amount  of  human  labor  that  is 
represented  by  the  fabrics  made  in  our  factories ;  and  yet  if  you 
look  at  the  cost  price  of  these  articles,  which  is  given  on  the 
goods  in  cents  based  upon  the  Mexican  dollar  (that  is,  the  one- 
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hundredth  part  of  a  Mexican  dollar),  you  will  see  how  very  cheap 
they  are. 

The  President.  Gentlemen,  there  being  no  question  before 
the  body  at  the  present  time,  any  thing  will  be  in  order  which 
any  gentleman  wishes  to  introduce. 

Mr.  Pray.  There  is  a  proposition  I  would  like  to  make. 
There  are  some  men  here  to-day  who  are  using  the  Garland  atom- 
izer, and  there  are  other  parties  who  are  looking  very  anxiously 
in  regard  to  using  that  apparatus  in  cotton-mills. 

I  would  like  to  advance  the  suggestion  that  that  thing  be 
looked  into,  and  somebody  who  is  capable  of  doing  it  prepare 
a  paper  on  it  to  be  submitted  at  the  next  meeting.  It  has  an 
important  bearing  on  the  subject  of  spinning.  There  are  men 
here  who  are  controlling  large  mills ;  and,  if  this  information  can 
be  had,  I  think  it  will  be  desirable. 

Mr.  Atkinson.  Mr.  Chairman,  the  question  of  the  humidity 
of  the  atmosphere  cannot  be  ignored.  I  believe  there  is  a  rea- 
son why  there  are  eight  millions  of  spindles  in  Oldham,  Eng- 
land, rather  than  somewhere  else.  This  town  being  situated  just 
on  the  edge  of  moors  where  the  condensation  takes  place,  the 
humidity  is  always  present.  I  do  not  believe  cotton-spinning 
concentrates  in  that  way  without  reason.  I  have  felt  an  inter- 
est in  the  Garland  atomizer.  So  far  as  I  have  been  able 
to  ascertain,  the  Garland  atomizer  has  its  use  in  preparing 
the  atmosphere  in  a  fine  spinning-room.  It  has  its  function  in 
preparhig  the  atmosphere  in  the  weaving  of  very  high-sleid 
goods.  It  may  fail  in  the  loose-picked,  low-sleid  goods,  for  the 
singular  reason  that  unless  the  atomizer  is  worked  all  night,  or 
an  hour  or  two  before  the  mill  is  started  in  the  morning,  there 
will  be  so  striking  a  difference  between  the  humidity  at  the  time 
the  weaving  starts  and  an  hour  and  a  half  later,  that  low-count 
goods  will  come  out  irregular  in  width.  It  does  its  work,  in  a 
certain  way,  admirably:  there  can  be  no  doubt  of  that.  It  is 
not,  however,  of  universal  application,  and  there  may  be  other 
methods.  A  question  was  put  to  me  by  a  fine  spinner  the  other 
day,  whether  or  not  air,  carried  through  water  on  its  way  to 
the  room,  might  not  be  prepared  and  rendered  humid.  My 
reply  was  that  I  thought,  if  the  air  already  containing  a  measure 
of  humidity  were  carried  through  cold  water,  it  might  part  with 
its  humidity,  or  leave  it  behind  in  the  water,  and  come  out  dryer 
than  it  went  in ;  but  1  said,  '^  Go  to  Professor  Ordvvay,  and  find 
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."  He  sustained  that  view  of  the  matter.  He  said,  "  You 
kii,  by  arranging  in  your  basement  a  set  of  pans  more  or  less 
n  area,  and  keeping  the  water  in  those  pans  at  about  the  degree 
of  temperature  of  the  air  that  you  pass  over  them,  prepare  your 
atmosphere  on  its  way  to  the  spinning  or  weaving  room  to  any 
extent  up  to  the  point  of  saturation."  I  suppose  that  method 
is  being  tried.  There  are  plenty  of  places  in  most  basements 
where  the  open  pans  can  be  arranged  and  kept  at  a  uniform 
degree  of  heat  with  steam-pipes,  over  which  the  air  for  the 
spinning-room  or  weaving-room  could  be  carried  on  its  way  after 
it  had  been  in  some  measure  heated.  That  is  a  suggestion  that 
is  perhaps  worth  trying,  as  it  will  not  cost  a  great  deal. 

Mr.  Pbay  made  a  diagram  upon  the  blackboard  of  an  appa- 
ratus by  which  the  air  could  be  conducted,  accompanying  his 
drawing  with  explanations  of  its  practical  apparatus. 

Mr.  Atkinson  called  attention  to  a  trial  to  be  made  the  next 
day,  in  Chelsea,  of  Mr.  Grinnell's  new  sprinkler.  This  trial  is 
to  be  at  Chelsea  (the  last  one  we  shall  have  in  our  combustible 
building),  at  half-past  twelve  to-morrow.  If  any  gentlemen 
would  like  to  attend,  they  are  welcome. 

Mr.  Grinnbll,  being  called  upon,  said,  — 

I  would  state  that  I  did  not  come  here  expecting  to  say  a 
word  in  regard  to  my  own  business ;  but  it  is  a  great  satisfac- 
tion, on  this  anniversary  of  the  day  when  I  read  my  paper 
before  the  Association,  to  be  able  to  state  that  the  device 
which  I  then  presented  to  the  attention  of  the  Association  has 
met  with  such  entire  success  in  its  operation.  I  felt  an  extremely 
chilly  atmosphere,  I  assure  you,  when  I  read  that  paper  before 
the  Association.  The  idea,  so  to  speak,  of  storing  up  water  to 
extinguish  fire  in  our  mills,  and  liberating  it  by  the  action  of 
heat  which  came  from  the  fire,  was  a  new  departure,  and  may 
be  as  important  as  the  telephone  or  electric  light.  It  was  then 
an  unaccomplished  action :  it  has  been  accomplished  now,  and 
has  proved  a  success  in  thirty-two  instances,  putting  out  the 
fire  by  the  action  of  its  own  heat.  I  have  been  engaged  for 
years,  and  in  fact  the  company  has  been  engaged  for  the 
thirty  years  it  has  been  in  existence,  in  furnishing  such  fire- 
apparatus  as  has  been  called  for  by  the  manufacturers  of  New 
England;  and  I  have  tried  to  show  parties  interested,  the 
property-owners,  that  they  would  be  disappointed  in  the  prac- 
tical  operation  of  the  perforated  sprinkler-pipe.    There  is,  I 
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thihk,  great  merit  and  a  great  deal  of  hope  ia  the  introdaction 
of  the  automatio  sprinkler.  It:wmt  through  the  aeu^tance  and 
appreciation  of  Mr,  Atkinaon  that  I  was  enabled,  to  bring  that 
matter  before  4he  Aaeodation,  and  the  result  has  been  largely 
satisfactory.  There  were  tiro  diffienlties  in  the  way  of  making 
a  sensitive  valve^prinlder^  bat  they  have  been  overcome  by  a 
simple  mechanical  device;  and  the  sprinkler  which  I  now  offer., 
Mr.  Nagle,  who  is  present,  can  state  as.  an  expert,  after  a  long 
series  of  careful  experiments  made- under  ^repeated  similar  con- 
ditions, requires  but  from  one«ieiKUi  to  one-fifteenth  the  quan- 
tity of  heat  that  other  devices  require.  I  believe  I  have  a 
right  to  congratulate  the  manuhcturers  of  New  England, 
although  it  is  a^  personal  business  matter  of  mine,,  that  the 
thing  has  been  accomplished ;  namely,  a  sprinkler  so  sensitive 
that  it  will  work  in  teix  less  time  in  a  given  temperature  than 
those  which  have  been  introduced  in  the  past,  and  which  have 
accomplished  a  good  share  of  success. 

I  thank  you  very  much  fior  this  opportunity  to  speak  a  few 
yr<xdB  on  this  subject,  although,  I  will  say  again,  it  was  entirely 
unexpected  on  my  part.  I .  shall  be  glad  to  see  any  of  the 
manufacturers  present  at  the  test,  or  exhibition  as  you  might 
rather  call  it,  to-morrow. 

Mr.  WooDBUBY.  In  the  absence  of  Mr.  Thomas  Wilmarth, 
who  has  been  called  away  from  the  meeting  by  other  duties,  I 
wish  to  call  attention  on  his  behalf  to  the  substitute  for  a  wire 
thread  guide  which  he  has  invented,  and  now  uses  in  the  mills 
under  his  supervision  at  Centredale  and  Dyerville. 

It  consists  of  a  roller  extending  the  length  of  the  frame,  par^ 
allel  to  the  front  roll  and  partially  over  the  spindles.  It  re- 
volves with  the  same  surface  velocity  as  the  front  rolls,  but  in 
a  contrary  direction. 

Scores  are  turned  in  this  guide  roll  where  the  yam  passes 
over  it ;  and  at  the  front  of  the  guide  roll,  the  bottom  of  each 
groove  is  directly  over  the  centre  of  a  spindle.  With  spindles 
of  the  new  Rabbeth  pattern,  when  the  guide  roll  is  two  and  one- 
half  inches  above  the  top  of  the  bobbin,  there  is  sufficient  clear- 
ance for  doffing,  as  the  bobbin  can  be  drawn  off  at  an  angle 
after  it  is  lifted  slightly.  For  frames  using  other  types  of  spin- 
dles, a  smaller  guide  roll  with  whorls  is  used ;  for  doffing,  suffi- 
cient clearance  is  obtained  by  detaching  a  stop  and  sliding  the 
guide  roll  in  its  bearings  a  short  distance. 


61 


111  its  operation  this  device  throws  the  twist  to  the  bite  of 
the  front  rolltt,  and  relieves  the  yarn  from  excessive  teasion. 
The  number  of  breakages  is  diminished,  stretching  is  prevented, 
and  therefore  the  yarn  is  stronger  and  more  even,  both  as  to 
number  and  twist. 

In  a  frame  spinning  No.  80  yam,  with  this  attachment  on  one 
side,  there  weie  only  three-fourths  as  many  breakages  as  on  the 
other  side,  where  the  ordinary  guides  were  in  use. 

A  general  and  informal  conversation  then  ensued  on  the  fore- 
going topics,  illustratfid  by  blaeklioard  sketches,  participated  in 
by  Messrs.  Grinnell,  Nagle,  Atkinson,  Woodbury,  and  one  or 
two  others;  after  which  the  meeting  adjourned. 


APPENDIX. 


COTTON    SAVING. 

SUGGESTIONS  TO  MANUFACTURERS.  —  A  WASTE  OF  TnTRTY  MILLION  DOL- 
LARS.—HOW  THIS  MAY  BE  REMEDIED  WITH  IMPROVED  OINNING-HOUSES. 
—  OPPORTUNITIES  FOR  NORTHERN  C*U>ITAL. 

By  EDWARD  ATKINSON",   Esq. 

Since  the  last  meeting  of  the  Association  a  very  exhaustive  investi- 
gation has  been  ma<le  to  see  whether  the  statement  made  by  me  as  a 
reason  for  holding  the  Atlanta  Cotton  Exposition  could  be  sustained 
or  not.  I  alleged  as  the  motive  of  that  exposition  that  the  cotton- 
crop  of  the  United  States  was,  on  the  average,  depreciated  at  least 
one  cent  a  pound  by  bad  handling  between  the  field  and  the  factory. 
One  cent  a  pound  in  a  crop  of  six  million  bales  is  about  thirty  million 
dollars.  On  the  whole,  the  representatives  of  the  cotton  manufac- 
turers of  New  England,  and  the  machinists  who  visited  Atlanta  and 
examined  the  subject  in  connection  with  the  Exposition,  or  who  have 
had  previous  knowledge  in  regard  thereto,  have  more  than  sustained 
this  statement  of  loss.  Nearly  every  one  consulted  has  added  to  this 
estimate  his  testimony  that  the  labor  expended  in  the  present  bad 
method  of  handling  is  twice  or  thrice  as  much  as  is  needed  ;  and  that 
if  the  whole  loss  to  the  planters  of  the  South  from  waste  labor  — 
waste  in  ginning,  waste  in  baling,  waste  in  transportation,  waste  in 
compressing,  waste  in  the  store  itself  by  packing  and  stealage  —  and 
waste  at  ever}'  point  —  could  be  distinctly  computed  and  tabulated,  it 
would  be  nearer  two  cents  a  pound,  or  sixty  million  dollars  a  3'ear. 
It  is  one  thing  to  state  this  case,  however,  and  quite  another  thing  to 
find  a  remedy.  With  a  view  to  possible  remiedy  and  to  the  probable 
profit  on  business  investments  in  altering  in  some  measure  these  con- 
ditions, two  young  gentlemen  —  one  a  graduate  of  Harvard  College, 
son  of  an  Alabama  cotton-planter,  the  other  a  graduate  of  the  Insti- 
sute  of  Technology  in  the  department  of  mechanical  engineering  — 
have  devoted  several  weeks  to  the  study  of  the  present  methods  of 
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working  cotton  in  Georgia  and  Alabama.  From  their  report  it  is 
becoming  apparent  that  the  depreciation  of  the  crop  is  becoming 
worse,  and  that  little,  if  any  thing,  has  yet  been  accomplished  in 
remedying  the  defects. 

GINNING  ON  A   SMALL  SCALE. 

The  process  of  ginning  and  baling  in  these  States,  which  are,  on 
the  whole,  two  of  the  most  progressive  States  of  the  South,  is  con- 
ducted by  one  of  three  methods :  — 

Firsts  Ginneries  run  by  horse  or  mule  power. 
Second y  Ginneries  run  by  steam. 
TJUrd^  A  very  few  run  by  water-power. 

The  latter  maj'  be  disregarded.  The  principal  part  of  the  work  is 
done  in  one  of  the  two  methods  first  named.  Class  1  is  the  common- 
est of  all,  and  is  universally  used  where  the  farmer  does  the  ginning 
for  himself  or  for  one  or  two  neighbors.  The  gin-house  is  usually  a 
two-story  building  of  rough  construction.  The  cotton  is  brought 
from  the  field  in  wagons,  and  carried  to  the  upper  story  in  baskets 
and  by  means  of  a  ladder.  Four  mules  furnish  the  motive  power. 
The  lint  cotton  is  thrown  by  a  brush  into  the  lint-room,  which  is 
neither  brushed  nor  swept  from  one  season  to  another  nor  from  one 
decade  to  another.  What  encouragement  can  there  be  for  careful 
picking  when  the  cotton  is  to  be  ginned  in  such  a  place  ?  The  press 
is  the  old  "  buzzard-wing  "  press.  It  stands  about  fifty  feet  from  the 
gin-house,  and  the  lint  has  to  be  carried  this  distance  through  wind 
and  dirt  and  in  all  weathers.  Most  of  the  cotton  i^  now  left  l^ing 
about  wherever  it  may  happen  to  be  most  convenient  to  place  it  after 
it  has  been  pressed,  exposed  to  rain  and  wind  and  other  causes  of 
injury.  More  crude  devices  for  the  manipulation  of  cotton,  consider- 
ing the  importance  of  the  work  to  be  done,  could  not  be  found  in 
India  or  in  China.  The  stages  through  which  ginneries  of  this  class 
are  passing  toward  improvement  are  interesting  to  note.  The  first 
thing  done  away  with  is  the  "buzzard-wing"  press,  for  which  an 
improved  press  is  being  established  ;  the  condenser  attached  to  the 
gin  makes  the  lint-room  unnecessary ;  and  when  steam-power  is 
applied,  the  old  running  gear  is  thrown  away. 

In  the  custom  ginneries,  operated  by  steam,  the  presses  are  almost 
always  of  an  improved  kind,  of  which  there  is  a  great  variety-.  They 
are,  however,  mostl}'  operated  by  hand  and  not  b\'  steam.  The 
buildings  are  great  improvements  on  the  old  plantation  Louses ;  the 
machinery  is  better,  and  more  carefull}'  attended  to ;  and  the  facilities 
for  handling  the  cotton  are  vastl}-  superior  to  those  of  the  old  style. 
But  it  is  a  matter  of  very  grave  doubt  whether  the  cotton  is  turned  out 
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in  any  better  condition  than  in  the  primitive  way^  In  fact^  there  is 
every  reason  to  fear  that  it  is  more  injured  in  these  establishments  than 
in  the  old-fashioned  way.  During  the  ginniDg  season  these  public 
ginneries  are  always  crowded  with  work  ;  each  man  desiring  to. have 
his  cotton  carried  through  immediatelj',  and  to  return  home;  his 
chief  object  being  to  get  the  greatest  quantity  of  cotton  from  the  seed 
which  he  can  possibl}'  obtain.  The  proprietor  of  the  gin  is  interested 
in  getting  through  the  largest  number  of  bales ;  and  he  works  with  a 
view  to  accommodating  his  customers,  and  taking  the  largest  toll, 
rather  than  with  any  idea  of  turning  out  good  and  uninjured  staple 
which  his  customers  do  not  appreciate.  He  runs  his  machinery  at 
the  highest  possible  speed,  and  works  as  closelj-  as  possible,  in  order 
to  make  a  large  yield  of  lint.  If  the  truth  were  known,  all  "  nepped  " 
or  overginned  cotton  could  probably  be  traced  to  gins  of  this  sort. 

SIGNS   OF   IMPROVEMENT. 

The  more  hopeful  side  of  the  question  is  to  be  found  in  the  fact 
that  a  vast  deal  of  information  was  spread  abroad  from  the  Atlanta 
Cotton  Exposition ;  and  the  great  margin  of  profit,  which  is  to  be 
measured  by  the  depreciation  of  one  or  two  cents  a  pound,  is  begin- 
ning to  work  its  true  results.  For  instance,  in  and  around  Hogans- 
ville,  Ga.,  about  two-thirds  of  the  farmers  are  now  planting  selected 
seed,  and  are  using  all  the  means  within  their  information  to  save  it 
in  good  condition  and  to  have  it  properly  prepared.  The  representa- 
tives of  large  plantations  upon  the  Mississippi  River,  where  consid- 
erable investments  by  Northern  men  have  been  made,  are  making 
their  arrangements  to  establish  their  own  brand,  upon  which  each 
grade  of  their  cotton  may  be  known  and  for  which  they  will  be 
responsible,  so  that  it  shall  be  as  true  to  its  title  in  either  grade  as' 
the  goods  from  an}'  of  your  factories.  The  representatives  of  certain 
railroads,  especially  in  Texas,  have  sought  information  as  to  the 
right  methods  of  establishing  public  ginneries,  to  be  equipped  with 
sufficient  capital  to  buy  cotton  in  the  seed  (it  being  a  more  common 
custom  in  Texas  than  elsewhere  to  sell  cotton  in  the  seed),  and  also 
to  establish  their  brand  by  which  their  cotton  shall  be  known.  The 
representatives  of  cotton-seed  oil-mills  are  in  many  cases  planning  to 
attach  cotton-gins  to  their  works  and  to  buj-  the  cotton  in  the  seed. 
This  work  must,  however,  proceed  slowly,  it  is  so  little  the  custom 
outside  of  Texas  to  sell  the  cotton  in  the  seed ;  and  the  lien  laws, 
which  subject  the  farmer  and  the  planter  to  the  corner  shopkeeper, 
render  it  somewhat  difficult  to  establish  a  fair  practice  of  dealing  in 
seed  cotton.  It  appears  that  the  business  of  ginning  for  toll  gives  an 
ample  profit,  aad  will  presently  lead  to  Improvement  as  it  becomes 
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apparent  that  additional  profit  may  be  made  by  improving  the  con- 
dition of  the  cotton.  A  model  cotton-ginning  establishment,  with  a 
capacity  for  handling  three  thousand  bales  of  cotton  in  a  season  of  one 
hundred  days,  or  thirty  bales  a  day,  can  be  constructed,  with  all  the 
requisite  buildings  for  the  work  and  for  storage,  with  three  eighty- 
saw  gins  for  common  work  and  two  roller  gins  for  extra  staple,  suita- 
ble cleaners  for  cleaning  dirty  cotton  in  the  seed,  an  exhaust  blower 
to  lift  the  cotton  from  the  wagons  and  distribute  it,  a  cotton-seed 
huller  by  which  the  hulls  can  be  separated  from  the  kernel,  and  all 
other  requisite  machinery,  at  a  cost  (with  twenty-five  per  cent  added 
for  contingencies)  of  less  than  twelve  thousand  dollars.  In  such  an 
establishment  the  purpose  would  be  either  to  gin  cotton  for  toll,  or  to 
buy  cotton  in  the  seed ;  to  hull  the  seed,  burning  the  hulls  for  fuel 
unless  it  was  found  that  they  were  more  valuable  for  other  purposes ; 
sending  the  kernels  to  the  nearest  oil-mill  for  the  oil  to  be  expressed, 
the  cake  to  be  returned  to  be  ground  at  the  gin-stand  and  distributed 
as  cotton-seed  meal,  according  to  the  demand.  There  would  be  one 
element  of  profit,  now  wasted,  in  such  an  establishment ;  to  wit,  the 
saving  of  what  are  technically  termed  "  motes,"  being  immature  seed 
with  much  fibre  attached.  These  motes  constitute  from  one  to  four 
per  cent  of  the  weight  of  the  cotton,  and  are  most  excellent  paper 
stock. 

A   CHANCE   FOR  NORTHERN  MEN. 

I  have  never  investigated  an}'  subject  in  which  so  large  a  profit 
appeared  to  be  within  reach  on  so  small  an  investment  as  this  ;  and 
there  is  certainly  room  for  Northern  men  who  desire  to  make  a  fresh 
start  in  a  healthy  upland  countr}-,  among  the  Southern  farmers,  to 
benefit  themselves  while  benefiting  the  neighborhood.  It  may  be 
worth  3'our  while  to  observe  how  small  an  investment  of  capital  would 
be  required  to  treat  the  whole  cotton-crop  in  a  scientific  and  skilful 
wa}',  provided  only  a  true  beginning  can  be  made.  I  have  said  that 
a  model  establishment  of  the  capacity'  of  three  thousand  bales  in  the 
season  would  cost  less  than  twelve  thousand  dollars.  Two  thousand 
such  establishments  scattered  over  the  vast  area  of  the  cotton  coun- 
try —  each  treating  three  thousand  bales  in  the  season  —  would  pre- 
pare six  million  bales  of  cotton,  and  would  represent  a  capital  of 
twenty-four  million  dollars.  But  even  this  amount  is  not  nocessarj'. 
Cotton  in  the  seed  can  be  kept,  if  properly  stored,  for  an  indefinite 
period  without  injur}'.  If  an*angements  were  made,  and  the  custom 
introduced,  for  purchasing  cotton  in  the  seed,  the  ginning  season  might 
be  extended  to  cover  two  hundred  days  instead  of  one  hundred. 
The  establishment  named  would  then  work  six  thousand  bales  in  the 
season,  and  the  capital  required  for  the  treatment  of  the  whole  croip 
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would  represent  onlj*  twelve  million 'dollars.  It  seems  almost  absurd 
and  visionary  to  say  that  by  means  of  such  an  investment  a  saving  of 
thirty  million  dollars  in  quantity,  and  of  nearly  thirty  million  dollars 
more  in  waste  of  labor  and  in  other  ways,  might  be  saved :  yet  I 
think  such  is  the  only  legitimate  deduction  from  the  facts  disclosed 
at  the  Atlanta  Exposition  and  by  investigations  since  made.  I  can 
conceive  of  no- branch  of  industry  so  likely  to  become  very  profitable 
as  the  organization  of  a  large  concern  with  five  hundred  thousand 
dollars  capital,  of  which  one-half  might  be  invested  in  twenty  model 
ginning  establishments  scattered  through  the  upland  country,  in  a 
healthy  climate,  among  the  progressive  farmers,  who  only  need  the 
incentive  of  personal  interest  to  be  led  in  the  right  direction ;  the 
other  half  to  be  used  as  the  working  capital  in  purchasing  and  dis- 
posing of  the  cotton. 

A   COMING   NECESSITY. 

Whether  or  not  such  an  undertaking  shall  be  begun  depends  upon 
others,  and  not  upon  myself.  My  function  in  the  matter  has  been  to 
make  a  complete  investigation  and  to  report  upon  the  facts.  The 
facts  will  be  submitted  to  the  gentlemen  at  whose  cost  the  recent 
investigation  has  been  made,  but  who  only  contemplated  a  little 
work  on  their  own  account,  being  individual  manufacturers,  who  did 
not  contemplate  this  larger  undertaking.  I  think  the  time  may  come 
within  a  short  period  when  it  will  cease  to  be  a  matter  of  choice  on 
the  part  of  Northern  manufacturers  whether  or  not  they  will  establish 
branches  of  their  own  factories  to  gin  and  prepare  their  own  cotton. 
The  present  tendency  to  worse  depreciation  and  to  more  bad  cotton 
than  has  ever  been  seen  will  go  on  for  several  years  longer.  There 
is  reason  to  suppose  that  the  very  sandy  and  falsely  packed  bales,  of 
which  we  have  heard  so  much  in  Consul  Shaw's  report  and  in  other 
ways,  are  not  to  be  attributed  to  any  intentional  fraud,  or  even  to  the 
adverse  conditions  of  a  bad  season,  but  that  they  are  the  necessary 
result  of  the  present  method  of  treating  the  farmer's  cotton  which  has 
been  exposed  for  many  weeks  to  the  rain  and  mud.  In  general  it 
may  be  said  that  the  improvement  of  the  cotton  crop  —  except  it  be 
undertaken  by  special  enterprise  or  by  special  methods  indicated  in 
this  report  —  can  only  proceed  with  the  general  improvement  in  the 
conditions  of  society  in  the  Southern  States.  How  rapid  or  how 
slow  that  improvement  may  be,  you  can  judge  as  well  as  myself. 
There  are  already  very  large  planters  with  whom  Northern  manufac- 
turers could,  if  they  chose,  enter  into  contracts  for  the  deliver}'  of 
cotton  of  a  given  quality  prepared  in  any  manner  which  they  choose 
to  pay  for.  On  the  other  hand,  the  cultivation  of  cotton  in  Texas 
and  in  upland  regions  of  the  South  is  steadily  working  in  the  direc- 


tioD  of  smiitl  farms,  in  which  cotton  will  be  the  surplus,  or  moDey, 
cro|).  This  will  be  ginneil  in  neighborhood  gina ;  and  the  Improve- 
ment in  the  quality  will  proceed  in  just  the  measure  of  the  increase 
of  intelligence  and  the  ineiuis  of  communication  betncea  the  farmer 
and  the  manufitcturcr.  Tlie  ultimate  contest  for  supremacy  ia  the 
production  of  cotton  will  be  between  these  two  systems.  My  owa 
judgment  is  that  in  the  long-run  the  small  farmer  will  lead,  as  he  will 
subsist  himself  on  other  crops,  and  it  will  be  dilUcuIt  to  say  that  his 
cotton  costs  one  year  more  than  another.  It  will  be  hia  surplus  or 
profit,  whatever  it  brings.  Each  of  these  processes  will  take  A 
considerable  period  to  worlc  itself  out ;  and  in  the  mean  time  there 
is  reason  to  cs^iect  consistent,  regular,  and  inci'easing  depreciation 
'of  the  greater  part  of  the  cotton-crop.  The  ver}'  manner  in  which 
eaw-gins  are  offered  is  a  proof  of  this  statement.  The  merits  held 
ont  by  the  piinctpal  makers  of  the  saw-gin  are  that  an  eighty-saw  gin 
will  work  sixteen  bales  of  cotton  in  a  day,  and  will  take  all  the  lint 
off  the  seed ;  both  of  these  recommendations  being  absolute  faults. 
The  ntmost  that  any  eighty -saw  gin  can  properly  work  in  a  day, 
without  injury  to  the  staple,  is  ten  bales ;  and  the  gin  which  is  set  so 
close  as  to  remove  the  flutf  or  hair  from  the  seed,  as  well  as  the  true 
staple,  is  a  mischievous  and  unfit  machine.  If  the  cotton  States 
were  exjxised  to  a  healthy  competition  elsewhere,  and  had  not  a 
practical  monopolj',  this  tendency  to  depreciation  would  be  speedily 
checked,  or  else  the  goose  would  be  killed  tliat  lays  the  golden  egg. 
ITndor  the  present  direction  it  is  diOh-uIt  to  see  how  the  mills,  which 
need  good  middling  to  fair  cotton  of  even  staple  for  Hue  work  or  for 
hosiery,  can  inuko  sure  of  an  oven  and  regular  supply  unless  they 
cHlablish  ginning  d<.'|iartmcnts  of  their  own  faetorics  at  suitable  iwiDts 
in  the  tjouthern  Status. 
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